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World has offered a prize of $30,000 
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through hici the nly condition placed upon 
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We note that both the New York Times and New 
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THE 12-INCH GUN CATASTROPHE AT FORT MONROE. 
tik} shocking accident at Fort Monroe, in which 

over a dozen men were killed by the prema 

ture discharge during ‘target practice, of a 

neh gun, is one of the most fatal accidents 

fj kind on record The gun was a modern breech 
oader, mounted on a disappearing carriage of the 
Buffington-Crozier type, and at the time o: the accident 
rapet The 





vas in the loading position, below the p 





veighing 1,000 pounds, had been rammed home 


he charge of between three and four hundred pounds 
ke vowder had been loaded into the powder! 
hamber back of the projectile and =the h-block 
ad been swung, door-like« nto lace ol! hinges, 
it apparent had not yet been locked—when the 
harge became accidentally ignited Just how this oc 
red will probably never | know! Most of the 
oor fellow vho were clustered to the rear of the gun 


and who were immediately concerned in the manipula 
breech-block, having been blown out of 
existence The fenition of the charge instantly liber 


ed, in the form of flaming gases, an amount of energy 


£ twee! 10.000 and 0.000 tons 
which, tearing th inlocked breech 
ock off its hinges, rushed to the rea n a mass of 


iite-hot flame 

The peril of the breech block is part of the price 
hich we pay for the immense superiority of the 
reech-loading over the muzzle-loading gun Properly 


constructed, carefully operated, and provided with the 


ry efficient checking devices designed to absolutely 
reclude the possibility of the gun being fired before 
the block has been screwed into position, there is no 
greater risk to the gun detachment from a breech-load 
ng than thers fro a muzzle-loading gun—except 
f that very grave peril known as a flare 

acer 
A flareback is due to the ignition of unconsumed 


owder gases, which may have remained in the gun 


rom the previous discharge: It is liable to occur or 


opening of the breech-block, when, fresh air rushing 
nto the gun, supplies the necessary oxygen for con 
istion Flarebacks, however, may be prevented by 
ntroducing an air blast into the yowder chamber 
through suitable ducts and blowing the combustible 
gases entirely out of the gun This method is used 
n all the big guns of the United States Navy, and it 
Whether this 
nch gun at Fort Monroe was so fitted we do not 


las been found t ! very effective 


know It is, of course, possible that the explosion was 

t I I material hich remained in the 

gun f a ‘ discharge, and which, before the 
eech was locked, ignited the charge 

he frightful nature of this catastrophe will draw 


tention to the absolute necessity for so arranging the 


firing mechanism, that it will be entirely cut off or 


sconnected until the moment when the breech-block 
has been rotated sufficiently to bring the engaging 
threads completely home and lock it securely in place. 
If the guns are fired electrically, it is obvious that a 


make-and-break arrangement of this kind may be eas 
ly applied Until recently, however, the guns of our 


fortifications were fired by the lanyard and it is pos 
I that this was the case with the gun in question 
so, it can easily be understood that through accident, 


attack which we un 





or in the excitement of the s]} 
derstand Was taking place, the lanyard might ha 
been pulled taut prematurely, or there may have been 
a premature command to fire 
Cleaning out the bore by the air blast and the use of 
the most approved methods of safety electrical firing 
hould absolutely preclude the recurrence of such a 
deplorable disaster as this at Fort Monroe, the details 
1 


of the official report upon which will be awaited with 


the keenest anxiety 


LESSONS OF A MONORAIL CAR ACCIDENT. 
HEN an accident, such as that which hap 
] pened the other day on the first trip 


of the monorail car over the City Island 


trach n th city occurs, it is well to 
ok at all the facts carefully before condemning the 
system as a whol In the present case, the overturn- 


ing of the car seems to have been due entirely to faulty 
construction in one of the details, and the carelessness 
to have been of just that very kind which will wreck 
any system, however good it may inherently be. 

The monorail problem seems to be one of those 
which we shall have always with us. On the face of it, 
the idea is certainly attractive; for why, it is asked, 
should we go to the expense of laying down two ex- 
pensive lines of rail, if one will suffice? It would 
look as though there were large economies to be gained 
by the elimination of this superfluous rail. And so, fh- 
deed, there would be were it possible to remove the rail 
and substitute nothing in its place. But this we cannot 
do. The removal of the second rail (necessary in case 
of the standard track for equilibrium) makes it impera- 
tive in any form of monorail to substitute some other 

porting or stabilizing member, whose construction 
maintenance may easilv equal, if not surpags, the 
ense of the rail so removed. 
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Among the many types of monorail may be men- 
tioned the celebrated system running at E!berfeld 
Germany, in which the cars are underhung from a 


, 


monorail which is carried on an expensive overhead 
construction. Then there is the Behr type, in which 
the cars run on a rail at the top of a saddle-like con- 
truction, and are provided with lateral wheels which 
bear against steadying rails running parallel with and 
below the carrying rail. ‘'n each of these cases the cost 
ot construction 1s as great or greater than that of a 


tandard two-rail track Jaid on the surface 


One of the latest and most ingenious systems is that 
nvented by Brennan and developed also by Scherl, in 
vhich a single-surface track is used, and the car is 
aintained in equilibrium by gyroscopes carried upon 
ie car. Here, although there is some economy in track 
construction (though not very much, since the heavier 


oncentration of wheel loads and the higher speeds 
roposed will call for heavier track construction) the 
complete system must be more expensive on account of 
the very costly character of the gyroscopic mechanism 
‘ith which every car on a train must be equipped 
The latest monorail system to be put to practical test 
as recently installed on a short branch line running 
from Barton on the New Haven Railroad to City Isl 
and A single rail is laid on the surface and equi 
brium is maintained by means of an overhead rail 
carried on standards attached at the side of the track 
This trol 
ley holds the car in a vertical position and also serves 


which serves to engage an overhead trolley. 


as the contact feeder for carrying the current to the 

otors It will be evident that when the car is run 
ning on a straight track, and if the overhead rail be 
exactly vertical above the surface rail, there would be 


no lateral strain on the overhead rail other than is 


occasioned by the tendency of the car to oscillation 
but that when curves are reached centrifugal force 
comes into play, and the overhead rail must be moved 

the inside of the curve until a position is reached 
n which the inward lateral component 


f gravity 
equilibriates the outward lateral pull of centrifugal 
tores In this position, also, there will be no strain on 
the upper rail other than that due to oscillation, pro 
vided the speed of the car be always exactly that for 
which the upper rail is adjusted Should the speed 
exceed this there will be a stress tending to pull the 
overhead rail and its supports to the outside of th 
curve; should the speed fall below the designed speed 
the stress will be toward the inside of the curve. This 
last condition appears to have been the one that ob 
tained in the recent accident; when the load of the 
car proved sufficient to pull up the overhead rail s 
port from its foundation fastenings, which seemed to 
have been altogether inadequate for their duty 

The City Island monorail line was built under the 
sanction of the Public Service Commission of this city 
and we trust that in the interests of engineering it 
will be allowed to have a second trial to determine what 
good points it may have before steps are taken for its 
removal, if they ever should be. Indications are that 
the overhead rail and its sunvorts stand in need of 
thorough reconstruction, at least on the curves. Should 
this be done we see no reason why the system should 
not be put to a most thorough test to prove what merit, 
if any, it may have in this particular service in an 
ordinary two-track system 

ee 
_ THE AGE OF THE EARTH. 
During many years there was a disagreement be- 


tween geologists and physicists in regard to the geologi- 





cel age of the earth, which the geologists estimated to 
be at least 300 million years, while the physicists de- 
duced, principally from thermcdynamic considerations, 
the comparatively short age of 20 or 30 million years. 
Through the study of radioactivity this old controversy 
seems now to have been decided in favor of the 
geologists Some time ago Strutt deduced, from the 
proportion of helium found in thorium ores, a lower 
limit of 240 million years for the age of the earth. The 
same physicist has recently attempted to determine, by 
direct experiment, the rate at which helium is gener 
ated in thorianite and pitchblende. He found that the 
quantity of helium produced by 400 grammes of thori- 
anite in 7 weeks was certainly less than 2 x 10-" cubic 
centimeters. From this it follows that one gramme of 
thorianite generates less than 3.7 x 10-° cubic centi- 
meters of helium per year. Hence at least 240 million 
years must be allowed for the accumulation of the 9 
cubie centimeters of helium which are actually found 
in each gramme of freshly mined thorianite. The 
experiments with pitchblende gave a value for the rate 
of production of helium which is of the same order of 
magnitude as the value calculated by Rutherford, but 
as the results are not regarded as absolutely certain 
experiments on a larger’scale bave been commenced. 
At all events the geologists’ estimates of the age of 
the earth appear to be much nearer the truth than the 
estimates formerly made bv physicists. 

The Jananese Government has ordered four military 
airships in France. They are expected to be delivered 
late in August. 
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ENGINEERING. 


The Canadian Government has dispatched a schooner 
to Hudson Bay, where she will survey the approaches 
to Nelson River, locate the most available harbor chan- 
nel, and report upon the feasibility of the Hudson Bay 
route for the shipment of wheat from the West in con 
nection with the proposed railroad from Hudson Bay 
to Winnipeg 

The Bureau of Construction and Repair of the Navy 
reports that on July ist the battleship “Florida” was 
68.80 per cent completed, and the sister ship “Utah” 80 
per cent. On the same date, the “Wyoming” was 28.40 
per cent, and the sister ship “Arkansas” 34.60 per cent 
completed. On the large colliers, “Cyclops” and “No. 
8.” the degree of completion was respectively 79.30 and 
34.90 per cent 


Chicago’s smoke problem 


Engineers, Mr. A. J. 


During a discussion of 
before the Western 
made some telling illustrations of the necessity 


Society of 
Saxe 


for sufficient air if perfect combustion is to be 


supply 
assured. He used some homely illustrations with an 
ordinary kerosene domestic hand lamp, one of which 
went to prove the important fact that all boiler fur- 
naces should have a combustion chamber, or its equiva- 
lent, between the grate and the heating surface. In 
many boilers, the gases are cooled against the heating 
before combustion is complete, 
to operate without pro- 


surface of the boiler 
rendering it almost impossible 
ducing smoke 

At their works at Barrow-in-Furness, the Vickers 
Company have erected a large whirling apparatus for 
making tests of propellers for airships and aeroplanes. 
It consists of a whirling arm 166 feet in length, which 
ball-bearings in a cast-iron center col 


the propeller, 


Ss mounted on 


umn By means of gears and shafting, 
which is-mounted at the end of the longer arm, 110 
feet from the mast, is driven by a 100 horse-power elec- 
that the 


tric motor. The apparatus is so arranged 


propeller can drive the arm at a speed up to 70 miles 
an hour, the propeller revolving at from 500 to 1,000 
per minute The testing plant has been 


revolutions 


thrown open for the free use of aviators and experi- 


menters 
A publication by Messrs. W. E. Turner and S. W. 
Dudley on “Developments in Air Brakes for Rail 


roads” illustrates, by a remarkable diagram, the enor 
mous amount of energy that can be absorbed by the 


brake It took an engine nearly six 


and a half miles of distance 


up-to-date air 
minutes of time and three 
to accelerate a train to a speed of 60 miles an hour. 
Upon the brakes being applied, the 63,000 foot-tons of 


energy in the train was overcome by the brake in 18.7 


seconds, and the train was brought to a dead stop in 
less than one thousand yards. Had the train been 
allowed to run free until it stopped, it would have 
covered about five miles before it would have been 


brought to rest by air resistance and journal friction. 


The Navy Department has recently purchased a 


device which is designed to permit the escape of officers 
and men from submarines which may have sunk to 
the bottom The invention, which has already been 


adopted by the British Navy, consists essentially of an 
airtight section or airlock built against the inside of 
into which the sunken 
Here they will find diving helmets 


the submarine, crew of the 
vessel will enter. 
and jackets, which, in thirty seconds’ time, can be ad- 
The helmet is supplied with means for purify- 
ing the air exhaled by the breather, and the pressure 
outside the submarine and within the airlock being 
equalized, the crew leave the hull and are carried by 


justed. 


the buoyancy of the jacket and helmet to the surface. 
Milan, Italy, has applied a 
turbine to an old locomotive, and in a paper 
read before the Milan Association of Engineers and 
Architects, it was stated that the results are encour- 
aging. The turbine can being 
formed with the extreme outer portion curving in one 
direction, and an inner portion, immediately adjacent, 
curving in the op»esite direction, with suitable valves 
The 
maximum steam consumption has been 35 points per 


A firm of engineers in 
steam 


reverse, the blades 


for directing the flew of steam ahead or astern. 


horse-power hour. and the locomotive has started wel! 
under load both on curves and on tangents. The prin- 
cipal advantages are the possibility of higher speed; 
lower consumption of oil and fuel; and lower cost of 
maintenance. 

The most difficult problems in road construction in 
the rural districts are found where the soil is chiefly 
of sand or clay; and of these two conditions, the sand 
formation is undoubtedly the most difficult. In a clay 
formation a fairly good ean be maintained 
throughout the winter and rainy season by giving a 
g00d crown to the road, and providing deep ditches on 
each side of it. The only possible way to improve a 
sandy road is to introduce some binding material 
which, of course, in the more remote districts, would 
involve heavy costs of haulage. We have seen in the 
western States straw and brush used to good advan- 
tage; but the life of a road built in this manner is 
very limited. 


surface 
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AERONAUTICS. 
An aviator named Ehrmann, while making a cross- 
country flight in Spain, was struck by lightning. The 


machine fell blazing to the ground. The inventor 
escaped uninjured. 
The Deutsche Fliegerbund, which was recently 


founded in Frankfort-on-Main, intends to offer prizes 
aggregating 15,000 marks for cross-country flights from 
Frankfort to Mannheim. 

At the Rheims meet Mamet carried two passengers 
92% kilometers (5744 miles) on a Blériot monoplane in 
one hour, 36 minutes, and 4 seconds, or at a speed 
rate of practically 36 miles an hour. 

Mr. J. Armstrong Drexel made a remarkable flight 
on June 19th in a Blériot monoplane from Bourne- 
mouth to Beaulieu, England, a distance of 35 miles, 
partly over the sea. He carried a reporter with him, 
who made notes of the trip. 

The closing days of the meet at Atlantic City in- 
cluded the making of a world’s height record by 
Brookins with his Wright biplane and of an American 
speed record for a distance of 50 miles over an accur- 
ately measured course by Curtiss. 

At Mineola, L. L, recently 
nearly killed in a biplane built by Brauner of the Cur- 


Joseph Stevenson was 
Although there was some evidence that the 


instability, the 


tiss type. 


machine was wrecked because of 


chances are that the accident was largely due to the 
aviator’s lack of skill. 

Ill luck still pursues Count von Zeppelin. On July 
19th the gas works which supply the Zeppelin Airship 
at Friedrichshafen 
The works 


Company's aerial cruisers were 
blown up, and six workmen were injured. 
had been erected from the fund popularly subscribed 
after the destruction of the “Zeppelin IV.” at Echter 
dingen. 

The New York Times-Chicago Evening Post $25,000 
aeroplane been further augmented by the 
offer of $1,000 from the Aero Club of Pennsylvania 
The offer is made to the winner of the Chicago-New 
York 
machine in which he wins the prize regardless of the 


prize has 


aeroplane race for one week’s display of the 


condition of the machine at the finish 


Clifford B. Harmon, president of the National Coun 
cil of the Aero Club of America, has offered a prize 
f $1,000 in plate to the 
York 
plane race from Chicago to New York, who first flies 


contestant in the 


Post 


cash or 


New Times-Chicago Evening 25,000 aero- 


500 miles in fifty consecutive hours in that contest. 
In the present state of aeroplane development, it 
is not likely, in our opinion, that the prize will be 


won. 


It was inevitable that aerial navigation should be 
made the subject of foolish financial and mechanical 
schemes. From Missouri, for example, comes the news 
that a corporation has been formed to build a com- 
mercial passenger airship with a carrying capacity 
of 100 and a speed in a 40-mile wind of 100 miles an 
hour. Plans of the 


we are assured by a contemporary that the machine is 


machine are not before us, but 


a combination of a gyroscope, helicopter, and aeroplane. 


Curtiss’s speed record was made on July 11th and 
consisted of 10 laps of a 214-mile course. The flight 
was made at a height of several hundred feet, at which 
fairly This 
retarded the aeroplane somewhat in one direction. The 
time for the 50 miles, excluding the time consumed in 
making the turns, was 1 hour, 14 minutes and 59 sec- 
onds, corresponding to a speed of 40 miles per hour. 


Walter Wellman and Vaniman have an- 
nounced their intention fo attempt a flight across the 
Atlantic from New York to London in the near future 
in Wellman’s dirigible “America” with which he at 
tempted to fly to the North Pole. The airship has been 
enlarged and remodeled and both aeronauts express 
their confidence in the success of the undertaking. 
Should this voyage be accomplished our country would 
be put in the lead in the field of aerostation as well 
as in aviation. 


elevation a strong breeze was blowing. 


Melvin 


Some details of Capt. Rolls’s death are reported in 
the newspapers. It seems that Rolls was taking part 
in a competition for a prize of $1,250 for the nearest 
landing to a set mark. Rising to a height of about 100 
feet, he turned and started to descend against the 
wind in one of those downward swoops which have 
made the flights of Paulhan, Brookins and Hamilton 
so sensational. In such a maneuver the front hori 
zontal rudders or elevators are called upon to sustain 
which may be greater than that for 
which they were designed. In Rolls’s case it is said 
that the strain 
zontal rudder snapped from its supports 
of his death is plausible, although it seems to us that 
the Wright machine in America, at least, is so staunchly 
constructed that such an accident is remote. In fact, 
Brookins, who flies a Wright machine, has made many 
such downward swoops without apparently straining 
the machine at all. 


a pressure well 


proved too much, and that the hori- 
This theory 


79 


SCIENCE. 
Color photography is now applied to surgery, An 
autochrome plate is taken of the diseased condition 


before operation, so that the student may study the 


have a better means of identifying a 


black and white photograph 


condition and 
disease than the present 
affords. 


Excavations under the Via Labicana at Rome have 
brought to light a marble statue of Cesar Augustus of 
It is said that the head and neck are not 
of a with the body, the marble of 
slightly coarser and darker. Evidently the later Ro 
man practice of surmounting the head of a reigning 
was practiced even in the 


natural size. 


piece which is 


emperor upon an old bust 
days of Augustus. 


In the Zentralblatt der Bakteriologic, R. Kusserow 
presents the following new theory of alcoholic fermen 
tation. First, the yeast, having the property of absorb 
ing oxygen, reduces a portion of the sugar contained 
in the nutrient liquid, to a bivalent alcohol. Second, 
into the simpler 
Third, 


further 


this bivalent alcohol is decomposed 


ethylic alcohol, carbonic acid, and hydrogen. 
the hydrogen in 
amount of sugar, the bivalent alcohol thus formed is 
until the fermenta- 


statu nascendi reduces a 
decomposed again, and so forth, 
using 


The 


tion process is brought to an end either by the 
up of the sugar or by the oxidation of hydrogen 
first impulse to start fermentation is given by the 
) juice 


living yeast cell, but its placé may be taken by 


extracted from yeast by pressure, while juice has r: 
ducing properties, or by some other organism capaht 
of producing similar effects. The continuation of the 
fermenting action is due to a purely chemical caus 
the presence of the oxygen formed anew constantly 
Catalytic reactions are those which are caused | 
the presence of certain bodies, which are called cata 
lyzers, and of which platinum black is the type Ex 
periments have recently been made for the purpose of 
eatalyzers can  producé 


When a mixture of hydro 


determining whether these 


their effects at a distance 
gen and oxygen in the proportions in which they exist 
in water was placed near platinum biack, from which 
it was separated by a film of blown glass, thin enough 
to show the iridescent colors of a soap bubble, ne com 
When the glass was replaced 


bination was produced 


by a film of collodion or of gelatine, combination took 


place slowly at a rate proportional to the pré ire of 
In this case the combination is caused by pas 


Diack 


the gas. 


sage of the gases through the film Platinum 


placed opposite a gelatino-bromide photographic plate 
at a distance of one-twenty-fifth inch, exerts a negative 
action, that is to say, it removes the fog produced by 
previous slight exposure of the plate to light. This 
action occurs only on the surface of the film and only 


in a damp atmosphere. 


The Smithsonian Institution 
der the title “Mechanics of the 


has just published, un 
Atmosphere 
A bbe 
volume including translations and 


Earth's 


a Collection of Translations by Cleveland Third 


Collection,” a bulky 


reprints of all the most important memoirs relating 


that 
the publication of a similar collection by 


to the subject in question have appeared since 
Prof bbe 
in 1891, as well as a few noteworthy memoirs of earlier 
date. This is one of the most valuable in the long list 


of works produced by the dean of American meteorolo 





gists in his marvelously active scientific career, ex 


tending over more than half a century. The twenty 


five memoirs here presented with Hadley's 
trade communicated to 
1735: hitherto 
neglected memoirs by Braschmann and Erman, dating 
from the middle of the last 
the latest 


bodied in memoirs by Pockels, Gorodensky, 


begin 


classic paper on the winds, 


the Royal Society in include some 


century; and cover all 
advances in meteorology as em 
Guld 
berg, Mohn, von Bezoid, Neuhoff, Margules, and others 
The is an illuminating sketch of 
the history of this field of investigation. 


dynamic 
Gold 
brief introduction 

If an iron rod 
of vibration and musical 
duced. M. Robin has recently observed that 
the temperature of the rod is greater than 
the surrounding air the pitch of the sound is dimin 


is supported at a point near a node 


is struck, a sound is pro- 
woen 


that of 


ished in a regular manner, and that the intensity of 
the sound diminishes rapidly with increase of temper 
ature. With 
the musical sound 


iron and steel containing little car 





entirely disappears a little below 


the boiling point of water, and only a confused noise 
is heard. If the temperature is still further increased 
the musical sound again becomes audible at about 30 
deg. F. Its intensity increases to a maximum and then 
diminishes, and the vanishes at a red 


sound again 


heat. At this temperature all metals appear to beha 

in the’same manner, but the extinetion of the sound 
at about 212 deg. F. appears to be peculiar to iron 
and possibly nickel. The temperatures of stience of 


steel vary with the proportion of carbon. Silence is 
complete between 203 and 297 deg. F. in 
taining 0.2 per cent of carbon and between 185 and 


248 deg. F. in steel containing 0.45 per cent of carbon, 


steel con 
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A New Improvement in the Belin Process of Picture Telegraphy 


BY 


Few problems of recent years have assumed the same 


degree of populs telegraphic transmission of 


Among the 


arity as the 


pictures and handwriting inventors con 


erned with the solution of this problem there are many 


vho only consider it as a preparatory stage in the ful 


fiilment of a task far more difficult, though incompar 
ably more interesting, viz., the problem of electrical 
television, that is, a process enabling any kind of ob 
jects or animated scenes to be made visible at the 
other end of a telegraph or telephone line, which in 
spite of its undoubted attractiveness, possesses very 
limited practical possibilities Tele-photography pro 
per, however, is likely to prove of extraordinary value 


for the purposes of the illustrated press. As 


faithful picture of an event, in addition to 


the news itself, is transmitted to any distance without 
any loss of time worth speaking 

assume the same degree of actuality as tl reports ¢ 
newspaper met The tele-photographic process in 
vented by Professor Korn seems to be quite suitable 
for such purposes. In fact, his apparatus has already 


been used occasionally for the telegraphic transmission 


French inventor, Mr 


designed a new 


remembered that a 


Edouard Belin of Paris, some time ag: 


tele-photographic process repeatedly discussed in these 


columns." This has recently been brought to such a dé 


gree of perfection by the surprising sharpness and ef 


fectiveness of its reproduction as to excel anything so 


far done in the same line 
Already, in the 
cond outfit constructed for use in transmis 


first experimental apparatus, as well 
as in the s 
sion between Paris and Lyons, the vital organ of the 


scheme of most other inven 
cell, 


arrangement 


bichromated gelatine, pre 


Korn apparatus and the 


iors, viz., the selenium had been replaced by a 


variable rheostat 


A photographic print in 


enting a series of marked elevations and depressions 
(corresponding to the shades of the picture), was 
yound round a cylinder rotating in front of a tracing 
point carried by the short arm of a lever. The long 


arm of the lever carried a little wheel rolling upon a 


series of silver plates alternating with minute sheets 


ef mica of an aggregate thickness of only 1/10 of an 
elevations and depressions of 


inch By sliding on the 


the picture the double arm lever, with the wheel af 


fixed to its end, thus inserted into the circuit a variable 
depending upon the depth, and accordingly 
The 


into 


resistance 


the shades of the various portions of the picture 


fluctuations in current intensity thus introduced 


the circuit 
telephone line 


were transmitted over the telegraph or 
in order to be reconverted at the receiv 
into fluctuations of luminous intensity 


and the rich 


ing station 

In spite of its relative accuracy 
ness of details obtained with a rheostat of suf 
ficient gradation, there still remained a certain 


hardness of shades in the reproductions ob 


variation 
but, oF 


even by the 


struction 


is 


DR. ALFRED 


which not only excludes any abrupt 


shades, 
actuated 


and corresponding harshness of 


account of its sensitiveness, is 


in relief present 
that there 
photograph. 


minute differences 


any ordinary photographic print, so 


special 


no necessity of preparing any 
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Scnematical view, showing arrangement of 
microphone. 























A sketch transmitted by picture telegraphy. 


GRADENWITZ 


The apparatus installed at the sending station out- 
wardly resembles a phonograph. The picture to be 
transmitted is wound upon a rotating cylinder which, 
like a phonograph rollér, at the same time performs 
a progressive motion in the direction of its axis. The 
is substituted for the 
eleva- 


microphone above referred to 


phonograph membrane, converts those slight 
tions and depressions in the photographic print 
responding to the shades of the picture) into fluctua- 
which, like telephone cur 
line of 


situated at 


(cor- 


tions of current intensity, 


rents, are transmitted over a electrical con 


ductors, to the receiving station any dis- 
a sensitive 


lum- 


tance, in order there to be reconverted by 
(oscillograph) into fluctuations of 
In fact, this galvanometer carries a 
mirror intensity of the cur- 
rent flowing through it, undergoes a deflee 
tion, thus controlling, in conjunction with a scale of 
intensity of light acting upon 
This is how, with an 


gal vanometer 
inous intensity 
which, according to the 
variable 
graded shades, the 
the photographic film or 
extraordinary sharpness, are reproduced in succession, 
all the various points of the picture, even the slight- 


paper. 


est shades being fully rendered without any abrupt 
transition. 
The most interesting part of the apparatus, viz., 


the microphone, which also lends itself for use in 
long-distance telephone communication, is constructed 
as follows: 

To a flat cylindrical box is fixed an insulated carbon 
and to this is attached another insulating 
holes 2 millimeters 
inch) in diameter, that are arranged at equal dis- 
tances apart, on three concentric Into each 
of the holes is tightly fitted a carefully shaped sphe- 
these 

millimeters 


bottom F, 


plate G (0.0787 


perforated with 


circles. 


grain, and grains is ap- 
carbon membrane M, 90 (3.54 
in diameter, and 7 hundredths of a millimeter 

This membrane is sub 
edges and 
box, to 


rical carbon against 
plied a 
inches ) 
(0.00276 inch) in thickness. 
stantially enchased at the 
directly with the 
the terminals of the 
other communicates 
plate F. 

The exact position of the membrane M is adjusted 
rings on which it is 


communicates 


microphone which one of 


circuit is connected, while the 


with the bottom 


terminal 


by properly tightening some paper 
The system constituted bythe bottom plate, 
thus is conductive, 


resting. 
and the membrane, 


resistance of the contacts 


the grains 
and if the 

short-circuit 
obviously forms a shunting of the circuit, the internal 


were nil, would 


the two terminals. However, each grain 
resistance of the microphone being lower as the num- 
In actual practice 
quite sufficient, 


ber of grains is more considerable. 
Belin has found three grains to be 
provided these grains be located at the three summits 
triangle, but the sensitive 
ness of the could obviously be 
increased or diminished at will by altering the 


of an equilateral 
system 





tained at the receiving station, because of the 
step-wise alteration in resistance on which the 
The 
apparatus, the 


process was based inventor, therefore, 


replaces in his new gradated 


rheostat by a microphone of special con 


Decemoer ist, 1007, and 


*See Ser Pa 


I \MERI AN, 
June 12th, 1909, 




















number of grains and distributing them either 
over the three circles, or any one of them. 
For the sake of its application to tele-pho- 
tography, the microphone is so adjusted that 
tighten the grains suffi- 
motion between them 


the membrane will 
ciently to prevent any 


(Continued on page 92.) 























A portrait sent by means 01 tele-photography. 


General view of the tele-photographic station. 


A view sent by the Belin tele-photographic 
system. 


A NEW IMPROVEMENT IN THE BELIN PROCESS OF PICTURE TELEGRAPEHY. 
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The Military Automobile as a Weapon against Airships and Flying Machines 


EXPERIMENTS MADE BY A 


With the rapid strides and progress made in aerial 
navigation, it is eminently necessary that the army 
seriously consider methods for counteracting the influ- 
ence such craft will have in future wars. The inven- 
tions of the Krupps and other military experts in the 
manufacture of guns firing from fixed mounts explo- 
sive shells, etc., all have their value; but any hunter 
knows the difficulty of hitting a flying bird with a 
rifle. even when fired from the shoulder. 

Furthermore, the number of shots 


aerial craft, where roads are in normal condition, 
but that the rapidity of fire would be such that mili- 
tary automobiles must be reckoned with as weapons 
against airships and aeroplanes. 

It is, furthermore, a question whether such a bal- 
loon-destroying battery would not be an effective ad- 
dition to the fighting. force in almost any portion of 
our country a large part of the year, and in some 
parts throughout the twelve months. The rapidity 


MILITARY 


ACADEMY 


ily maintained. The argument frequently put forward 
regarding the puncturing of tires, could, in war time, 
be easily offset either by the use of semi-pnenumatk 
or in fact solid tires at the sacrifice of only a few 
miles per hour of speed, and at a slightly greater jar 
to the carriage. 

The experiments are to be continued through the 
summer at the different army maneuvers, and much 
valuable information will be in the hands of the War 
Department at the close of the sea- 
son’s work as to the value of the au 





which can be fired at a balloon or 
other aerial craft is necessarily lim- 
ited. It seems necessary, therefore, 
that some means be furnished where- 
by the craft may be followed at least 
to a certain extent, and its move- 
ments not only watched but if pos- 
sible defeated by fire from below. 

Major Davidson of the Northwest- 
ern Military Academy has been 
making experiments with rapid fire 
guns mounted on automobiles since 
the early day of the horseless ve- 
hicle, 1898, with the cadets from the 
institution Some very interesting 
as Well as valuable tests of the au- 
tomobile as a balloon destroyer ‘ 
have been carried out. 

With a 1909 Cadiliac “30” pur- 
chased in the summer of 1909, pre- 
liminary experiments were made. 
Two more Cadillac “30's” were pur- 
chased by the academy in the spring 
of 1910 in order that the experi- 
mental work might be more thor- 
oughly carried on These automo- 
biles of stock chassis are made to 
seat four cadets, and mount a Colt 
automatic rapid fire gun over the 








tomobile as an adjunct to the mili 
tary service in a country noted for 
its poor roads. 
—_——————_*o-—_--_- —- 

A Forecast of 1911 Automobiles. 

It cannot be expected that the 
1911 automobiles will show any rad 
ical innovations, but the changes 
and improvements that have been 
adopted indicate a similarity in con 
ception and design that tends to 
eliminate distinctions between the 
different makes. The automobile is 
not yet gtandardized, but the dif 
ferences between a model and its 
successor are now 80 slight that an 
increasing number of manufactur 
ers are abandoning the custom o 
identifying their cars by years ir 
favor of a letter cr a number that 
indicates a type rather than th 
date of production. This is an ad 
vantage from the sales point of 
view, and it permits a used car to 
be disposed of at a truer equivalent 
to its value than is possible under 
the dating system. 

A large number of cars of low 








engine. The guns of .30 caliber de- 

liver automatically 480 shots a min- 

ute, having a sighted range of 2,000 

yards. The tents and blankets are strapped on the 
rear the personal clothing, cooking utensils, et 
to the running board, and compartments made for 
carrying 5,000 rounds of ammunition are arranged 
under the rear seat. 

With this extra equipment, totaling between 400 
and 500 pounds in weight, this automobile corps of 
two machines with a crew of four cadets in each 
completed the strenuous run of the Glidden tour 
from Cincinnati to Chicago via Dallas, Texas. Field 
conditions were maintained and country traversed 
which would be a tax on even horse-drawn artillery 
The carriages were driven and operated by amateurs, 
and at the completion of the 2,850 miles, the ma- 
chines were found by careful examination to be in 
perfect running condition, and aside from the scars, 
due to a run through partially roadless country, were 
ready for immediate field service. 

The results of the experiment clearly demonstrate 
that not only would the automobile be a ready but 
effective means for keeping in touch with moving 


Aerial machine gun carried on automobile. 


with which it can cover ordinary country is far 
greater than could possibly be secured through horse- 
drawn carriages, and its work could be confined to 
country best suited fo;* its operation. In fact, with 
the use of windlass attachments which Major David- 
son has by a very simple projection to the wheel hubs 
arranged on the machines, the carriages will pull 
themselves out of the deepest mud holes, and while 
there may be a loss of a few moments in a place of 
this kind, the time is more than made up by the 
speed maintained when hard ground is found. 
Exhaustive experiments have demonstrated that 
when roads are in such condition that the automo 
bile cannot at least maintain three to four miles an 
hour, they are practically impassable for any other kind 
of vehicle; that with the exception of possibly a few 
weeks in the spring, the automobile will negotiate all 
ordinary mud and snow, while if the roads be in the 
condition in which they can usually be found through 
out the country nine months of the year, a speed of 
from twenty to forty-five miles an hour can be read- 


price and horse power are scheduled 
for production during the 1910 sea 
son, but for 1911 the proportion will 
be far greater. This is not so much because the 
makers are adopting the European custom adding 
a small car to their lines, as it is to newcomers to the 
industry, and to increases in the output of existing con 
cerns. The production will undoubtedly be very great, 
and indicates an optimistic view of the ability of the 
market to absorb it. The design of these cars is very 
creditable, and in them the industry is meeting the call 
for serviceable vehicles at moderate prices Practi 
cally all of these cars have four-cylinder engines, slid- 
ing gear sets and shaft drives, and are similar in other 
details to cars of higher price and power. Competition 
between their makers will evidently be so keen that 
the selling prices will include only a fair profit. 

The appearance of the 1911 cars will be soniewhat 
different from that of their predecessors, and shows 
the influence of the so-called “torpedo” type that was 
introduced two years ago. The smooth lines and 
curves of this design originated in an effort to reduc« 
the tendency to raise dust, but this is a detail that 
(Continued on page 93.) 

















A military academy’s automobile airship repelling outfit. 


THE MILITARY AUTOMOBILE AS A WEAPON AGAINST AIRSHIPS AND FLYING MACHINES. 
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it is only necessary to place side by side the various 
records mad it the 1909 and th 110 aeronautica! 
meetings at Rhein to realize the progress that has 
} 1 ad brief period f ¢ ‘ month and 
t th si t ( vinced of tl ce of th 
itherit h Os 1gne plain 
At the } ! est distance flown with 
out P ! at d. wa 1 miles 
’ lished 1 ! a biplar of his 
n const ctor I ‘ l been left fa in 
th a for Kené ; i Antoinette 
Mono] an Antoinett not red a dis 
tance « ies in a single flight Cattaneo, the 
iourth man on this year’s list, is equal to Far last 
ea From the standpoint of distance and endura 


here is an even better performance than that fur 
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fished by Rene Labouchere, for Olieslagers, the daring 
f a Blériot monoplane remained aloft for 5 
I } minutes 5 cond partly after official hours, 
( ! hich time he flew 244.2 miles This made 
I the owner for the time being of the Michelin Cup, 
id ovember by Henry Farman after a flight of 
1 

\ ea igo aeronaut il experts were amazed at the 
idacity of Latham when he rose to the record height 
et This year the height record has been 
hed by the samme pilot at 4,540 feet No fewer 
" ght men more than doubled the record of a 
i if G ge Chavez nabs iot sing to ar 
i | ( 172 fee i iso OT i Bleériot to 
+t a ind f th to altitude ot not ss 

han 9 Sead 
| I i r of passenger carrying, immense 
rogre has been made, for in 1909 Henry Farman 
as ol ible to cover a distance of 61/5 miles with 


two passengers on board his biplane. This year Mamet 


a Blériot pilot, flew 58 miles with two passengers on 

board (making three persons in all), and Aubrun, with 

the ame make of machine, travelled a distance of 85 

nh ¢ ( f I I ard 

I Rl} ms this ir was made b 

Morane with his 100 horse-power Blériot He covered 

kilometer 1 miles) in 2 minutes 48 seconds, o1 
at the rate of 66.53 miles an hour 


Last year's peed records never existed in compari 
m with what was possible at the recent meeting. The 
fastest time in public competition a year ago was made 


Glenn H. Curtiss, on a biplane of his construction 


hen he flew 12.42 miles in minutes 50 ‘ 
nds This year Morane, on a racing Blériot, flew the 
same distance in 12 minutes 453 seconds Brought 
down to miles per hour, the Curtiss flight was at the 
rate of 47.04 hile the Morane record of the present 
year ; at the rate of 58.4 miles an hour Every 


other speed record established last year has been wiped 
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THE EXTENT OF THE ATMOSPHERE IN A VERTICAL 
DIRECTION. HEIGHTS IN KILOMETERS, 


Blériot’s best time last year was 7 minutes 47 4/5 sec- 


ond this year a Blériot machine covered the same 
distance in 5 minutes 42 2/5 seconds. For a distanc« 
of 30 kilometers (183 miles) the Curtiss figure of 
2 minutes and 29 seconds has been lowered by 


Olieslager to 22 minutes 31 seconds The 50 kilo 
nieter record made a year ago by Latham, has fallen 
from 43 minutes 56 seconds to 37 minutes 503/5 sec 


onds, accomplished by Alfred Leblanc on a Blériot 





Or year » the record for 100 kilometers was 1 
hour . nut 17 seconds, made by Latham; this 

d by Alfred Leblanc 1 hour 16 min 
tes conds for the 621/10 miles. No speed rec- 


ords existed at the close of last year’s meeting for 
distances above 111 miles; this year they have been 
established for distances up to 212 miles 

One year ago Curtiss was able to capture the James 
Gordon Bennett cup for America with a machine cap 
able of an average speed of 47 miles an hour In 
order to retain it he will have to increase his speed 
by not less than 45 per cent, for if France lines up in 
this race Alfred Leblane wilt have an aeroplane similar 
to that flown by Morane, and capable, on a round 
course, of traveling at the rate of 75 miles an hour 
In the French elimination for the Gordon Bennett cup 
the fastest time was at the rate of 47% miles an hour 
but this was for a distance of 62 miles, and was made 
by a Blériot having a motor of only 50 horse-power 
The fastest racing Blériot has 100 horse-power fur 
nished by a 14-cylinder air-cooled Gnome motor. The 
ether two competitors for the Gordon Bennett trophy 


are Hubert Latham and his cousin René Labouchere, 
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both of them Antoinette pilots, who over a distance of 





miles maintained practically the same average as 
Curtiss last year for a distance of 12 miles. 

One record only remained unbroken at the recent 
Rheims meeting. It is that for dirigible balloons. A 
year ago the airships made a miserable showing by 
the side of the aeroplanes; this year, although attrac 
tive prize were Offered, not a single lighter-than-air 
machine came forward to compete for them 

A remarkable feature about the Rheims aeroplane 
races is that in every competition the first place has 
oplane The single plane machines 
were decidedly the fastest; they could fly the highest 
and they were able to come forth in wind and rain 
that kept the biplanists in their sheds with locked 
doors. The Grand Prix de Champagne offered to the 
constructor whose three 


machines flew the greatest 


ll to the Antoinettes with 1,616 miles, 


total distance, f 
second place going to the Blériot monoplanes, and the 
Farman and Sommer biplanes being classed third and 
fourth 

In the competition for the greatest distance in a 
single flight an Antoinette monoplane headed the list 
with a Blériot monoplane second, a Farman biplane 
third, and a Blériot monoplane fourth For the Mich 
lin ip a monoplane led with 244 miles In the 


€ ( 
French elimination for the Gordon Jennett race 


three monoplanes, a Blériot and two Antoinettes, 
alone qualified In the height competition the first 
three places went to monoplane machines, and out of 
the nine qualifying with a minimum distance of 290 
feet, only three ere biplanes For speed, on either 
ong or short distances, honors rested with the mono 
planes; it as only in the cross-country race that the 
biplane was able to make a showing by coming in 
fourth 

Biplanes showed up to better advantage in the total 
ized distance event, comprising all flights made during 
the meeting, with the exception of attempts at speed 
records First place went to Olieslager’s slériot 


monoplane, with 1,051 miles, while Farman biplanes 


secured both second and third positions. 


It is due to two firms ntoinette and Blériot, that 
the monoplane has been al to secure the premier 
position and totally eclipse the biplane performance 


The improvement in the Antoinette is one of the motor 


only, the machine being practically the same as was 
hown last year, the changes being mere details that 
n no way nee its stability or enduran rh 


ght-cylinder motor, which had earned the reputatior 


n general features, but 


has been considerably modified in details. The « 


der have 1 one-piece « trically-deposited wate 

icket, without ar of the joints which were apt to 
give trouble tl old otor Ignition, instead of 
being i tteries, is now by high-tension mag 


neto; on two of the motors a carbureter had been 


fitted in place of direct injection of gasoline, and on 
Latham’s machine a large diameter moderately light 
flywheel was used The changes resulted in the motors 


working to perfection, not a single Antoinette flight 
being brought to a stop by reason of motor trouble 
The Blériot succeess is due to both aeroplane and 
motors A year ago the only really successful Blériot 
was the racer.which competed against Glenn H. Curtiss 
for the Gordon Bennett cup In the meantime this 


pe of machine has been abandoned, and the new 


Blériots are an enlargement and an improvement on 
the No. XI r cross-Channel .type of flyer. In place 
of the three-cylinder Anzani motor, however, they are 
all fitted with seven-cylinder revolving Gnome motors 
developing 50 horse-powel There is an exception in 
the case of Morane’s machine, which has the new 
14-cylinder 100 horse-power Gnome motor, with a wing 
area reduced to 129 square feet. This is undoubtedly 
the fastest aeroplane ever built. During thé meeting 
experiments. were made with the 100 horse-power 
Gnome on a Farman biplane with very indifferent re- 
sults, the machine so equipped not taking part in any 
public competition 
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The Current Supp 
The opening article of the current Supplement, No. 
1804, deals with the ill-fated voyage of the “Deutsch 
land,” the huge aerial passenger liner which came to 
grief not so long since in Germany. Excellent pictures 
accompany the article, showing how wonderful were 
the accommodations on board this first craft of its kind 
Mr. Frank McLees contributes a fine article on the 
egg-shaped oval. Combined turbines and piston engines 
for marine use are discussed. Sir J. J. Thomson’s 
course of lectures at the Royal Institution on electric 
waves and the magnetic theory of light, is summar- 
ized. Mr. Octave Chanute’s excellent paper on recent 
progress in aviation, in which he reviews the present 
state of the art, is continued. ‘Mr. Walter Rosenhain 
contributes a good article on light alloys. The inher- 
itance of artificial color modifications is simply ex- 
plained by Dr. Paul Kammerer. The English corre 
spondent of the Screntiric AMERICAN writes on the tin- 
mining industry of Cornwall. Thomas Mitchell Shack- 
leford explains what pragmatism is. 
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___ Correspondence. 

EXPERT SUGGESTIONS AND COMMENTS ON 
TRE RULES FOR THE GOULD-SCIENTIFIC 
AMERICAN MULTIPLE-MOTOR AEROPLANE 
PRIZE. 


To the Editor of the ScrentirIc AMERICAN: 

To make Mr Gould’s generous and timely 
“to advance the practical use- 
to the fullest 


Edwin 
offer fulfill its purpose, 
heavier-than-air machine” 
writer’s opinion, should stipu- 


fulness of the 
extent, the rules, in the 


two operators and 


late (1) That the machine carry 

that one of them be placed within easy reach of the 
motors. (2) That the motors can both be cranked from 
this man’s seat (3) That the propellers can be thrown 
into by clutches (4) That each propeller can be 
driven by its own motor, or both propellers, in tandem, 


driven by either motor. 

As requirements 3 and 4 have been fulfilled to per 
Parseval airship without adding appre 
called extravagant 


fection in the 


ciable weight, they should not be 
in a flying machine. 

(5) That the motors should be designed to allow re 
moving and replacing spark plugs and valves from the 


seat of one of the operators almost as quickly as the 


breech block can be removed from a rifle and replaced 
again gas tight (6) The magneto, circulating pump, 
oil pump, valve gear, and ignition apparatus should 
be capal of instantaneous access and adjustment 
from the seat of one of the operators (7) There 
should be two circulating pumps, each of which can 
be driven by either motor. Each must have sufficient 
capacity to supply the two motors together, with a 
suitable switching arrangement (8) The magneto 
should automatically couple to either motor in opera- 
tion, and give ample current for both. (9) There should 
be a battery in reserve, that is, automatically switched 
to both motors, whenever the magneto should fail to 
furnish current enough. The battery should be strong 
enough to furnish current for both motors. (10) There 
should be a spark coil in reserve that can be switched 
on by pressing a button. (11) There should be an 
( ( har il pump connecting with both motors. 
(12) The contest should include a competition in repair 


ing a motor in the air One of the motors’ should 
judges and the machine 
The 


machine which first succeeds in stop- 


be disabled by the should be 


t to flight with the other. prize should be 


»warded to that 


ng the motor with which it started, and continuing 
the flight with the disabled motor, repaired in the air. 
This test should be repeated with different parts of 
ene of the motors intentionally disarranged by the 
judge It will of course be prohibited to touch this 
motor before the machine has left the ground. The 
operators must be kept in ignorance of the nature of 
the disarrangement The cause of the trouble must 


be discovered in-the air 

(13) The propellers must be so placed that either of 
them alone can keep the Other 
equal, the prize should go to that ma- 
of maintaining flight 


machine afloat (14) 
things being 
chine which proves itself capable 
with one motor alone without straining it to the limit, 
at least, while this one motor drives both propellers. 


A device for changing the pitch of the propellers, like 
that used on the Parseval airship, will make it pos 
sible to diminish the slip, whenever one motor drives 
both propellers, and still allow that one motor to run 
it its most economical speed. A change speed gear 


with the 


would answer the same purpose ordinary 
type of propellers 

(15) There should be a contest of economy and en- 
durance ith both motors driving simultaneously at 
reduced power. The result of this test should also 


count in awarding the prize. CarRL DIENSTBACH. 
New York, 1910 ° 


To the ScIENTIFIC AMERICAN: 
I have the 


ter inclosing preliminary 


Editor of the 
honor to acknowledge receipt of your let 
draft of rules for the Gould 


prize, with request for suggestions and criticisms. 
The following are a few of the ideas which occur 
lo me in connection with a twin-engine aeroplane: 
(a) An aeroplane equipped with two separate and en- 
tirely independent power plants should have each en- 
gine, and its corresponding transmission and propelling 


that in case one engine fails 
instantly made operative. 


apparatus, so designed 
the other plant can be 
when operating alone should 


(b) Each power plant 


in no way be dependent or in any way connected with 
the other 


which might put both plants out of commission in case 


thus avoiding any common working parts 


one fails 
(c) Each power plant, therefore, should be capable 
of starting without assistance from the other, and 


plant can be 
The problem 


each should be designed so that either 
Started while the machine is in flight. 
of starting an engine after it has onee been cut off, 
With the aeroplane still in flight, has not as yet been 
probably be a hard one to solve. 


come to the use of regerve 


solved, and it will 


However, if aeroplanes 


Scientific American. 


engines this problem must be worked out, and it must 


be worked out without the assistance of the other 


engine. 
(e) If any 
plants at the same time, this gear should be thrown 


universal gear is used to operate both 


out, and at rest, when a plant operates independently. 
the heading “Contest Committee,” it is 
least one member of the committee 
Under the same heading 


(f) Under 
suggested that at 
be an experienced aviator. 
it is noted that “they shall also act as judges in deter- 
mining which machine has made the best flights.” If 
the prize is to be awarded both for the most practical 
aeroplane and a practical twin power plant, then the 
best flights should be taken into consideration. If the 
practical twin power plant is the prime object of the 
prize—and I think it should be—then the question of 
the machine making the best flights should not be con 
sidered. If the machines operate with their twin 
power plants, the question of which machine makes the 
best flights will depend mainly on the skill of the oper 
ators. 

If more than one machine develops a practical twin 
power plant, which fulfills the conditions required, then 
the action of the engines, the length of time they have 
been in operation, and their conditions upon landing, 
should be considered ahead of the question of stability, 
ease of control, ete. The most important factor in the 
development of aeronautics to-day is a reliable power 
plant, and until this is forthcoming, fiving will not 
bé taken up extensively. 

The question of stability, ease of control, ete., of the 
aeroplane has been pretty well worked out, and what 
The problem of 
greatly due 


is a reliable engine. 
winds will be 


is needed most 
overcoming the effects of 
to more powerful engines, which will give the operator 
reserve power sufficient to drive his machine at greater 
speeds. 

(9) As regards the possibility of people designing 
and building a practical machine equipped with a twin 
power plant, but through lack of experience unable to 
fly it, I believe that they should be allowed to compete, 
but that they should have some one operate their ma- 
chines in flight, if they cannot fly themselves. 

(h) With reference to paragraph 9, regarding the lo 
eation of the place of trial, would suggest that more 
date of announcing the 


time be given between the 
place where trials are to be held and the date upon 
which they will commence. One month is too little 


time to pack, ship, reassemble, and try out a machine, 
particularly if the contestant has to ship his machine 
any distance. 

(i) The problem of equipping an aeroplane with an 
efficient twin power plant is going to be an extremely 
satisfactorily solved, it will be 
more to aeronautics than the in- 


hard one. If it is 
worth considerably 
trinsic value of the prize offered. 

Therefore, if only one machine enters the competi- 
tion, and fulfills the conditions demanded, I believe 
that it should be awarded the prize. 

B. D. Fovutors. 
First Lieutenant Signal Corps. 


Fort Sam Houston, Texas. 





RULES GOVERNING THE COMPETITION FOR 
THE $15,000 PRIZE OFFERED BY 
MR. EDWIN GOULD. 


1. A prize of $15,000 has been offered by Mr. Edwin 
Gould for the most perfect and practicable heavier- 
than-air flying machine, designed and demonstrated 
in this country, and equipped with two or more com 
plete power plants (separate motors and propellers), 
so connected power plant may be operated 
may be used together. 


that any 
independently, or that they 
CONDITIONS OF ENTRY. 


2. Competitors for the prize must file with the 
Contest Committee complete drawings and specifica- 
tions of their machines, in which the arrangement of 
the engines and propellers is clearly shown, with the 
mechanism for throwing into or out of gear one or 
all of the engines and propellers. Such entry should 
be addressed to the Contest Committee of the Goutp- 
Scientiric AMERICAN Prize, 361 Broadway, New York 
city. Each contestant, in formally entering his ma 
chine, must specify its type (monoplane, biplane, heli- 
copter, ete.), give its principal dimensions, the num- 
ber and sizes of its motors and propellers, its horse 
power, fuel-earrying capacity, and the nature of its 
steering and controlling devices. 

received at the 


3. Entries office of the 
ScieNnTiIFiIC AMERICAN on or before June Ist, 1911. 
tests will take place July 4th, 1911, and following days. 
At least two machines must be entered in the contest 
or the prize will not be awarded. 
CONTEST COM MITTEI 
4. The committee 


must be 
Con 


will consist of a representative 


of the Screntivic AMERICAN, a representative of the 
Aero Club of America, and the representative of some 
technical institute. This committee shall pass upon 


the practicability and efficiency of all the machines 
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sball 
has made the 


alse) act 





competition, and they 
determining which machine 
with the tests upon 


entered in 
judges in 
flights and complied 


best which 


the winning of the prize is conditional. The decision 
of this committee shall be final. 

CONDITIONS OF THE 
flight 
satisfaction of the 


TEST. 


5. Before each contestant or his 
agent must 


Committee that he is able to drive each engine and 


making a 


Contest 


prove to the 


propeller independently of the other or others, and 


that he is able to couple up all engines and prope! 
lers and drive them in unison No machine wiil be 
allowed to compete unless it can fulfill these require 
ments to the satisfaction of the Contest Committee 
The prize shall not be awarded unless the competitor 
can demonstrate that he is able to drive his machine 
in a continuous flight, ever a designated course; and 
must run with 


for a period of at least one hour he 


plants disconnected; also he 
flight ait: 
attached to the 


one of his power musi 
engines during said rnately and 


tachometers 


drive his 
together Recording 


motors can probably be used to prove such perform 
ance. 

In the judging of 
machines, the questions of stability, ease of 
taken 


best 


the performances of the various 
control 
will also be into consideration by 
The 


awarded the prize. 


and safety 


the judges machine fulfilling these condi 
tions shall be 
6. All heavier-than-air machines of any type what 


ever—aeroplanes, helicopters, ornithopters, ets shal 
be entitled to compete for the prize, but all machines 
carrying a balloon or gas-containing envelope for pur 
poses of support are excluded from the 

7. The flights will be 


The judges will, at their 


competition 
made under reasonable con 
ditions of weather. diser« 
tion, order the flights to begin at any time they ma: 


see fit, provided they consider the weather conditions 
sufficiently favorable. 

8. No entry fee will be charged, but the contestant 
must pay for the transportation of his machine to and 
from the field of trial. 

9. The 
mined by the Contest Committee, and thx 


shall be 


place of holding the trial shall be deter 


location of 


such place of trial announced on or about 


June Ist, 1911. 


~+-eoro 


tific American Prizes for Inventors, 





Sole 
The Screnvirie AMERICAN offer $100 in prizes, 
to be awarded to the inventor who gives the best 


account of how he conceived his invention. how he 


developed it in actual practice, and how he succeeded 
$100 to be 
$35 to the 
best account, $15 to the third best account 
There is no limitation as to the subject matter of the 


in selling it. This sum of distributed as 


follows: $50 to the best second 


account 


invention. In other words, the invention may be a 


household utensil, a game, a piece of electrical appar 
railway construction, a 
The following 


atus, an improvement in 
metallurgical 


however, must 


process, etc condition 
be observed 
1. The invention must be patented 


2. The inventor must have actually sold his patent, 


and the invention must have been commercialiy in 
troduced. 
3. The account of the inventor's success must not } 


longer than 800 words 

4. The composition, letter, or article must be typ 
written on one side of the paper only 

5. The inventor must sign his offering with a pseu 
donym, and inclose it in a sealed envelepe, upon which 
the pseudonym is written A second sealed envelop 
must be provided, bearing on the outside the pseudonym 
under which the offering is submitted, and containing 
the real name and address of the contesiani 
nal ly 


6. Contestants must address their offerings 


ventors’ Prize Editor, Screntiric AMERICA 361 Broad 
way, New York city 

7. The contest remains open until August 1Sth, 1910. 
Judges will select the essays which, in their opinion, 
have won the three prizes and give them to the Editor 
of the Scientivic AMERICAN, who will thereupon open 
sealed containing the true names of the 
contestants and notify the winners of the prizes. 

8. The Editor of the Scientiric American has the 


to publish the prize winning articles wr letters 


envelopes 


right 


as well as those which may not receive priz 


9. Unsuccessful letters cannot. be returned Lt 


thereupon urged that the contestants 


of their contribution 


preser v¢ ‘oples 


= >-+2-> -— 
A Jinrikisha with One Wheel, 


According to Consul-Generai James T. Du Bois, o? 
Singapore, a one-wheeled jinrikisha, on the monocys 
principle, is being introduced among th *hine f 
the Malay States. It is said to be safe and to have 
many advantages over the old-fashioned vehiel hers 
is no jarring drag in rounding corne: the wear and 
tear is reduced to a minimum, the work on the pull 
ers greatly reduced da 20 per cent increased speed 
obtained. It is reported that a company forming 
at Penang for the itherance of this jiprikisha ‘rads 


with China, 
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The imperfection of our senses prevents our direct ly behind the spark gap All ot 
observation of the excessively rapid and brief move apparatus are made of quartz or 
ments of insects and other animals In order to be do not, Jike glass absorb the 
able to analyze the fleeting impressions which th whicl have great photographic 
movements mak upon our ser have ‘ abundant in the spectrum of 

urse to spe al 1 hod th t i i 
f which is chro! I graph rh I thod 
whicl 1 dev 1 by th celebrated phys 
ologi Mar 4 s ery exact resuits 
which a affected by any mechanica 
connection between the moving animal and 
the registering apparatus, but when th 
motion lasts | than one-hundredth of a 
second, as is the case with the movements 
of the wings of most insects, even Marey 

struments are insufficient 
ary t mpl apparatus by which mar 
mor the om hundred photographs can be 
made mn one second This difficult problem 


of obtaining motion pictures of the flight 


of neects has been ingeniously and suc 
cessfully solved by Bull, the assistant di 
rect of the Marey Institute 


In Marey apparatus and the modern 


motion jictur which is based 


I apparatus 


ipon it, the images are received upon a 


strip of sensitive film which moves inter 
mittently through the focus of a lens which 
s periodically covered and uncovered by a 


hutter While the shutter is open one 
which re 


The 
film is dis 


view is photographed on the film 


motionless during the « xposure 


shutter is then closed and the 


laced rapidly to expose a new surface for 


picture Theoretically, the 


photographs made per second 


nereased indefinitely by augment 


ing the velocity of the film. and the rapidity 


vith which it is stopped and the shutter is 


opened and closed, but there is a practical 
limit to this increase in velocity 


Bull 


researches of Len 


In order to obtain greater speed 


inspired by the earlier 


denfeld, Mach and Salcher, Boys and others 
substitutes ¢ nti f the intermitten 
motion Bull's apparatus consists essen 
tially of a cardboard cylinder 13% inches 


round which is wrapped a strip 


of film 42% inehe long, which is destined 
to receive 54 photographs of the standard 
dimensions used in motion pictures This 
cylinder is turned by an electric motor In 


order to be able to operate in daylight, the 


cylinder is inclosed 


in an octagonal wooden 


case, the upper part of which can be re 


moved for the insertion and 


the dark, room. The lens is placed in a litt 


amera attached to the front of the cass 


contains an inclined mirror which reflects 


to a ground giass screen above 


finder By turning a little wheel this 


moved aside to allow the image to fall upon 


tive film. The axle of the cylinder 


interrupter, which can pro 


mirr 


removal of the 


This camera 


the 


and thus serves as a 


or 


the sensi 


carries an 


hin in 
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MOTION PICTURES OF THE FLIGHT OF INSECTS 


—_— 
“ 
_—“ 
_— 


ACQUES 


BOYER 


the lenses of the 
Iceland spar, which 
ultra-violet rays, 
power and are 


the electric spark 


produced simultaneously by 


primary circuit, and 


formed side by side 


order to prevent 
provided with a shutte 
opens when 
closes when 


accom plishec 











in this 
duration of 
mittence in 


ter, which is 
of the 


of steel cov 
the cylinder 
of a spring, 
current at 
curtain dro] 


act moment 
plished a sec 


electric ciret 
of that of tl 
The interv 


second and < 
nal. This t 
the endS of 
graphed dur 


ing the num 


of the tuni 
successive | 
duced Fur 


tation of the 
curacy by co 


the successic 


accuracy of 
method can 
graphic 
cession of p 





glass, by wh 





Camera and reel for making motion pictures of the flight of insects. 


wooden spar, Bull obtained the very strong 


in the accompanying illustrations 


image of a moving insect obtained with 


would be open to misinterpretation. 


can be this, Bull devised a stereoscopic can 


electric spark gaps in the same circuit, so t 


objectives in front of the octagonal « 


With a condenser of quartz, achromatized with Iceland 


impressions shown 
But the silhouettes 
this 
In order to avoid 


arrangement 


1era by placing two 
ase, and using two 


hat two sparks are 


sect in the 
Having desc 
how it is € 


flight of insects Bu 


double 


cessive exposures are requfred. 


dimensions and 


the two stereoscopic pictures. 


impressed on the moving film. At 


first, descends and closesethe openings. 


images is measured by 
fork which makes fifty double vibrations per 


desired rapidity. 
field of the lens a divided scale engraved on 
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each interruption of the 
insect are 
film. In 
exposures the apparatus is 
r, operated by electricity, which 
the cylinder begins to turn and 
a complete revolution has been 


two images of the 


upon the _ sensitive 


i It will be observed that 
method, owing to the brief 
the electric spark, no inter- 
the movement of the film 


and no closing of the shutter between suc- 


The shut- 
placed close to the film, consists 


of a brass plate having two square openings 


distance of 
A thin plate 
two openings, while 

Under the impulse 


mutual 


ers these 
is at rest. 
which is released by an electric 
the proper moment, the steel 
ss and the series of pictures is 
the ex- 


when the revolution is accom- 


-ond steel curtain, similar to the 


The 
lit of the shutter is independent 
1e spark coil. 

val of time between consecutive 
means of a tuning 


yperates an electro-magnetic sig 
uning fork is so arranged that 
its vibrating prongs are photo- 
ing the experiment. By count- 
ber of photographs of the mov- 


ing insect taken during an entire vibration 


ng fork, the interval between 
easily de- 


with a 


yhotographs can be 


thermore, an operator 


trained ear can estimate the velocity of ro- 


apparatus with considerable ac- 
mparing the sound produced by 
mn of sparks with the note pro- 


duced by a tuning fork of known pitch. The 
the results obtained by this 
be controlled by the _ photo- 


method described above, and the suc- 


ictures can be made with any 
Finally, Bull places in the 


ich the displacement of the in 
field can be estimated. 
ribed the apparatus, let 
photographing the 
essential to 


easily 
us see 
mployed in 
ll regarded it as 


give the insect entire Miberty of movement during the 


experiment In order 


to direct the flight in the field 


of the lens, he placed the apparatus near a window, be- 


cause insects fly towar 
lem of starting the 1 
when the insect enters 


the following ingenious methods: 





duce as many as 2,000 in 
terruptions in a_ second 
rhe interrupter consists of 
a disk of ebonite n which 
are imbedded 54 strips of 
pressed 


copper which are 


metal brushes, as 
commutator of a 
dynamo The passage of 
ach st: ‘ nder 
the brushes close and 
opens the prim&ry circuit 


of an induction coil, pro 


ducing in the spark gap of 


he secondary circuit a 
park, the brightness of 
which is increased by a 
small condenser, connect 


ed in paralle! with the sec 


mdary circuit. The sparks, 
inch long, are 
ormed betw ntw point 
d magn n electrode 


about 1-12 


inch mn diar 
eter Behind this spar} 
fap is a condensing sys 
tem com posed of two 
like 


the condense! f a projec 


plane-convex lenses, 


tion lanterr.. In some cases 








d the light. The difficult prob- 
~chanism exactly at the instant 
the field of view was solved by 
In the case of flies 
and other Diptera the in- 
captive for 
before the 


sect was held 


a few seconds 
experiment, by means of 
an electro-magnetic clamp, 
attached to one leg 
This clamp was_inter- 
calated in the circuit of 
the shutter, so that it lib 
erated the insect exactly 
at the instant when “the 
first steel curtain fell. For 
Hymenoptera (bees, wasps, 
etc.) and for other insects 
which hesitate before tak- 
ing flight, another artifice 
The in- 
confined for a 


was employed 


sect was 
very short time before the 
experiment in a glass tube 
with its open end cut 
obliquely and directed: to- 
ward the light. The open- 
ing was covered by a 
hinged shutter of mica, 
kept closed by a very deli 
eate spring, which also 
closed the electric circuit 
operating the camera shut- 
ter. The imprisoned in 
sect, moving toward the 








Bull adds a third condens 
ing lens p!aced immediate 


APPARATUS FOR MAKING MOTION PICTURES OF THE FLIGHT OF INSECTS. 


light, pressed against and 
(Concluded on page 95.) 
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at 


Strip of film, showing the 
flight of a dragon-fly. 
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The shutter of the stereoscopic camera, 






































A bee in escaping from a glass tube starts the motion picture apparatus by opening a mica door. 
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Strip of film, showing the 
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MAGIC 
‘ lrick 
h nh 
i t ‘ 
i I a i 
“ , . f 
! l he 
t} - 
‘ } i r i I 
i t ‘ l tl dg f th i 
‘ l it t 
} } 1 t! i 
P .f 
i i i tt paper 
7 A ' al tl 
! i na i th 1 
tur ry I ht gla ind 1M neg 
na l Ch I z 4 | I 
" , d h ‘ by é } j 
{ i i and th 
i i i 4 A fla cha i 
d i t i ounted picture now laid upon 
I I ma bet either framed or 
net 1 DI } tated lhe paper cone is then 
pped over the gla al the two ar ifted together 
I neg I né tightly about then near the 
t und raced pon th coin or picture After a 
! a i th hand or wand over th 
i th it i d off the glass, and the coin 
pict d to ha inished The paper « 
ng of t) gla ‘ g indistinguishable from the 
aper irface | ith it, effectually hides the obj« 
om view lo bring back the coin or picture place 
the cone « h a repeat the passes and remove 
th gla and I together fhereupon the object 
again brovght in sight It is advisable before taking 
vay the apparatus, to remove the cone from the glass 
nd pass th 1 1 nd for examination The pre 
ared ’ t ho i not 4 moved from its 
I hile n view of tl au 
10 OF SURPRISES 
Part f different trieh can often be combined to 
orm an effect trick differing in many respects from 
the origina one yet embodying their principles 
advantage lake the Disappearing Dime” 
trick Ne und the “Foolscap Mystery” trick described 
bove Piace tl apparatus used in both these tricks 
upon a ‘singh ars heet of white unruled writing 
aper 8 lis bearing the same date, and 
place one of them under the prepared drinking glas 
before pg g th xhibition After showing the other 
dime to the audience place it on the white paper 
omewhat apart from the drinking glass and cove! 
vith tl repared ring upon which rests the card 
board and unprepared ring Then cover the drinking 
glass with the paper cone, and make some mysterious 
‘ vith the hands above the rings in the direction 
if he cov 1 gia Remove the unprepared ring 
and then the cardboard so that the spectators can se¢ 
the dime ha vanished Lift both cone and glas 
together from their resting place and set them else 
where m the paper Below their original position 
b een ihe dil 
The appla il probably be accompanied by a re 
juest t epeat. Before doing so, show the date on the 
» that all w be need there is no deception 
Owing to tl verplexing apparatus employed, it 
i ! th f by making 
the ’ cl f sition Then lay 
down as the other coin, upon the paper 
nd « ‘ vith the prepared drinking glass screened 
h mper con Readjust the ring structure above 
the first din and repeat the hand manipulation, mak 
thre pa th time in the opposite direction 
L pon fting he paper cone off the glas the dime is 
n to ha inished t apparently found under 
th rit ‘ vhen th j removed to another 
part it i Attention s called to the dat on 
‘ rst the ame as that on the 
I audi TT 
! Or CLOSED BOXES 
nh commo! th ma h her trick here de 
eribed, the apparat t one could not be 
rehased if of ce ed to the resul 
startli: ind impressive a , five and six 
dollar 1 fe | ol een on tl tage and 
ew bh« \ : baking powder ear nployed 
an } 0 hich should be a dime marked 
by a on! r fe indentification Ay hov ! 
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75 oe WITH COINS. 


BY W. H RADCLIFFE 


the can has a ot ist large enough to permit 

the coin to pa i through rhe slot is cut with 
t lower edg I a leve with the inner bottom of 
the car rh et of boxes in which the coin is after 
ard found should consist of three or four small size 

at pa board box« square or rectangular in shape, 


n a 
rm 
JUAM 

o : 





Fig. 12.—ACCESSORIES FOR USE IN A SIMPLE 
DISAPPEARING COIN TRICK. 





nd furnished with hinged covers The smallest one 
need be no larger than necessary to hoid the coin, but 
ach icceeding x should |} st arge nough to 
hold the next smaller one 4 strip of tin about one by 
one and three-quarter inches in size is bent into the 
hape st n in Fig. 14 to serve as a guide for the coin 


through the various 
boxes This is in 
serted about one 








eighth of an inch in 

the smallest box be 

tween the cover and 

A, the box proper, and 
_ three elastic rubber 
bands are wrapped 

around the box as 

indicated at m, n, 

and s, Fig. 15. This 
arrangement is _ in- 

closed by the next 

larger box, the tin 

allowed to _ project 

between the cover 

and the box, and the 

necessary tension se 

cured by three elas- 

tie bands around the 

c box as before In 


like manner the re 

Fig. 13.—A BAKING POWDER 
CAN ARRANGED FOR MAK- adjusted so that 
ING COINS DISAPPEAR finally the prepared 


set of boxes appears 


maining boxes are 


i in Fig To pass the dime into th inner 
ost box, it is merely necessary to slip it into the tin 
tide a inclined upward. Withdrawing a permits the 
respective sets of elastic bands on the different boxes 
to press down the covers and effectually bind them in 
a closed position The performer commences the trick 
by @oming forward 
with the tin can in 
his right hand, the 
bottom of the can in 
his palm and_ the 
slot at the right. He 
removes the cover 
with his left hand, 
and passes his wand Fig. 14.—THE TIN GUIDE USED 
around the inner IN THE BOX TRICK. 





part of the can 
turned upside down to prove there is nothing in it. 
then requests that the marked coin be dropped into 
the can, after which he replaces the cover and shakes 
the box sidewise, so the audience can hear the rattle 
of the coin inside He continues shaking the box in 
this way until the coin has slipped through the slot 











Fig. 15.—MEANS OF PASSING A COIN INTO THE INNER- 
MOST ONE OF A SERIES OF RUBBER-BANDED BOXES. 


in the bottom of the can and into his right hand. 
Then with his left hand he places the can on a table 
apart from the set of boxes which, with the tin guide 
pointing upward, has been previously concealed behind 
a handkerchief on another table. Walking toward 


these boxes from the left, with the dime con 
cealed in his r 


ght hand, the entertainer delib 
erately slips the coin into the tin guide, under 
cover of his left hand with which he holds the boxes, 
and withdraws the guide, letting it fall on the table 
This movement will not be noticed if the performer 
explains that he was looking fora suitable cover for 
the can, but that as he cannot find one he will use a 
handkerchief instead Bringing forward the handker 
chief which previously served as a screen for his move 
ments, he spreads it over the can, and then places the 
set of boxes near the covered can in full view of the 
audience After explaining how he intends to pass 


the marked coin from the can to the innermost one 
of the series of boxes, each one securely bound with 
three rubber bands, he passes his wand from the can 
to the boxes Then; removing the handkerchief he 
shows the can empty and hands the nest of boxes to 
the audience to be opened by them 

The surprise created by the disappearance of the 
dime from the tin can and its reappearance in the 
innermost box of the set is still further increased when, 
by the marks of the coin, it is shown to be unmistak 
ably the one at first placed by the audience in the can. 

re — - 
Science and the Atmosphere, 

These are times when any, or indeed all, informa 
tion concerning the air is eagerly sought after by 
those who are striving to attain mastery over its pow 
erful forces Upper and lower currents are becom 
ing everyday expressions, and the students both of 
aerial navigation and wireless telegraphy are many 
Studies of the air, and especially its relations to the 
conditions of the weather, were encouraged and fos 
tered by the authorities of the Smithsonian Institution 
more than half a century ago. The everwise Henry 
aided with substantial grants the development of the 
new science of meteorology at that time, and the 
names of Coffin, Loomis, Ferrel, Abbe, and others are 
to be found among the list of authors whose papers 
found ready acceptance for publication in those early 
days by the Institution 

More recently came the substantial gift of Hodg 
kins having for its chief object the establishment of 
a fund for the prosecution of studies in the atmos 
phere Langley’s pioneer contribution to aerial navi 
gation is searcely a decade old, and therefore still 
fresh in the memory of us all. The study of the atmos- 
phere requires not only a practical knowledge of the 
conditions that prevail in that medium, but also a 
knowledge of the laws in science that govern the 
movements of the currents, ever restless like the 
waves of the ocean, that move hither and thither exert 
ing their wonderful influence upon our earth 

The most profound of our American students of 
neteorology—one who has devoted a lifetime to the 
study of that subject—is Cleveland Abbe, now senior 
professor in the service of the United States Weather 
Bureau This distinguished scholar has gathered to 
gether in a volume of over six hundred pages some 
twenty-five papers, mostly translations of articles by 
learned meteorologists of Europe which, with the 
title of “The Mechanics of the Earth’s Atmosphere,” 
has just been issued as No. 1689 of the Smithsqnian 
publications A summary of the contents of this vol 
ume would require many pages, and therefore it can 
only be said that the series of papers begins. with 
Hadley’s classic essay “Concerning the Cause of the 
General Trade Winds,” with which our modern in 
terest in the science may be said to have been in- 
augurated. Kerber’s masterly study on “The Limit of 
the Atmosphere of the Earth,” which has received 
so much attention from balloonists, is included, and 
nine papers by Von Bezold are among the valuable 
contents of this important volume. 

An adequate index facilitating the finding of the 
more important topics mentioned in each of the es 
says brings the work to a close. 

_ - — + 0 

Steam heating for snow removal around switch 
points has been successfully employed, according to 
the Railway Age Gazette, in the Erie station at Jersey 
City. The installation is for twenty-six sets of points, 
and has been in service for three years. A 2-inch main 
is led from the power-house in the adjoining yard, and 
a l-inch pipe to each switch. Two lines of pipe form 


ing a loop are placed between switch sleepers under 
the points, the ballast first being removed. Automatic 
traps discharge the condensed water and thus prevent 
freezing. The snow melts as it falls, and no attention 
to the points is required. Throughout the severe win 
ter of 1909-10 no difficulty was experienced, and a small 
lorce kept the pipe-lines and detector bars clean. 
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THE HEATVERS 


Scientific American 


BY HENRY NORRIS RUSSELL, 


HE finest part of the heavens on an 
August evening is undoubtedly in 
the south, well down toward the 
horizon. Here we see the long 
curving line of Scorpio, the finest 
of the zodiacal constellations, and 
adjacent, on the left, Sagittarius. 
The principal configuration of the 
constellation—the small, inverted 





Milk Dipper—is very easily recog 
nizable rhe remaining stars can easily be identified 
with the aid of the map; but, as our initial shows, 
it is impossible to see in their arrangement any 
iggestion of the figure of the Centaur, armed with 
his bow, which has from ancient times been the 
accepted symbol of the group. 

It is equally hard to find any sense or order in 
the way in which the Greek letters have been as 
signed to the stars of this constellation. Usually 
they follow the order of brightness—or occasionally 
that of position along some 
well marked line, like the 
tail of Scorpio—bput here 
they are sprinkled about at 
random, Alpha and Beta 
belonging to two small 
stars in the southernmost 
part of the group, while 
the brightest of all bears 
the letter Sigma—the 18th 
in alphabetical order 

Far more nteresting 


than these stars are the 


magnificent star-clouds of 
the Milky Way far 


brighter than in any other 
part of the sky, which 
ow a wealth of detail 


en to the naked eye, and 


when photographed with 
ong exposures are found 
. Ye) 
to be full of sharply defined fs 
4, 
masses, dark lanes and et 
: | 
holes vhich present one 3 


of the greatest puzzles of 


the skies In some cases 


JOH | 


it seems as though we were 
looking through a gap be- 
tween two clouds of stars 
to the empty space beyond; 
but in others the dark re 
gions are so singular in 
shape, and so closely con- 
nected with visible nebula, 
that it seems possible 
though by no means proved 
that these nebule may 


be partially 


opaque, and 
nearer to us than the star 
clouds, portions of which 
they hide 

A good example of such 
er scale At 11 o'clock: July 7. 
At 101% o'clock: July 14. 
At 10 o'clock: July 22, 


a region on a ia 





is conspicuou to the eye 
in Cygnus, a few degrees 
nerth of the bright star 
Deneb 

Here the Milky Way is 
crossed by a dark streak 
which immediately sug- 
fests a passing cloud But, year in and year out, on 
the clearest nights, the dark region is there. Its origin 
must be in stellar space—perhaps in an actual thin 
ning of the stars of he Galaxy, perhaps in the inter 
position of some cosmic cloud of overwhelmingly vast 
dimensions It is reserved for the science of the 
future to find means to tell which is true. 

This brilliant region of the Milky Way is also remark- 
able for many fine star-clusters and nebule, many of 
which can be found by sweeping with a field-glass 
from Aquila down to the horizon. Perhaps the finest 
with a small instrument is a star-cluster between 4 
Scorpii and 6 Sagittarii conspicuous to the naked 
eye as a nebulous spot, and resolved into the separate 
Stars by a field-glass. 

Well up in the southeast is the bright Altair, and 
below 


ts constellaticn of the Eagle is Capricornus, 
notable chiefly for the pretty naked-eye double Alpha 
which has a distant companion almost opposite the 
closer one. 

This double, though not as easy as the familiar 
Mizar in the Great Dipper, is easily separated by 
an ordinarily good eye. Those who wish rather se- 
verer tests may look at uw Scorpii (too low to be well 
seen except on a clear night), or Omicron Cygni—the 
southernmost of a pair of small stars half way be 


tween a and 6 Cygni. If they succeed with these, 
they may try ¢ Lyre (close to Vega, on a line toward 
a Cygni), which is too difficult for any but the sharp 
est eyes, but yields at once to an opera glass. 

To the left of Capricornus is Aquarius, and then 
the great square of Pegasus. Higher up is the great 
cross of Cygnus, and between this and Aquila are the 
small groups of Sagitta, the Arrow, and Delphinus 
the latter fairly conspicuous, and sometimes known 
as “Job’s Coffin.” Cassiopeia and Cepheus are in the 
northeast, Ursa Major and Draco above the Pole, and 
Lyra, with the resplendent Vega, directly overhead. 
In the northwest is the Great Bear, and in the west 
Virgo (beginning to set) Bodétes, Corona and Hercules 
near the zenith The small group of Libra, in the 
southwest, and the great one of Ophiuchus above it, 
complete our survey. 

THE PLANETS. 

Mercury is evening star all through August, setting 

about an hour after the sun. He is at his greatest 





Southern Foriz00 mal 
tll BL tir 


At 9% o'clock: July 30. 


NICHT SKY: JULY AND AUCUST 


elongation east of the latter on the 30th at a distance 
of 27 deg., but being considerably south, is not ver 
favorably placed. On the evening of the 4th he is 
about 1 deg. north of the bright star Regulus. The 
two should be a pretty sight in the twilight about 
7:30 P. M., especially as Mars is very near them. 
Venus is morning star in Gemini and Cancer, rising 
about 2:45 A. M. on the ist, and 3:35 on the 3ist. 
Though less than half as bright as she was in April 


she still far exceeds any other planet. Mars is even- 
ing star, but is visible only at the beginning of the 
month. He passes even closer to Regulus on the 3rd 
than Mercury does the next day, and the two planets 
are in conjunction on the 5th with the crescent moon 
near by. After this he soon gets so near the sun that 
he is practically invisible. Jupiter is evening star in 
Virgo, setting at 9 P. M. in the middle of the month, 
and is the brightest thing in the evening sky 

Saturn is in Aries, rising about 10:15 P. M. on the 
i5th, and observable through the morning hours. 
Uranus is in Sagittarius, his position on the 14th being 
19 hours, 36 minutes R. A., 22 deg. 8 min. south 
declination, which puts him midway between th 
bowl of the Milk Dipper and 8 Capricorni. Neptune 
which was in conjunction with the sun only last month, 
is observable before dawn. On the morning of the 


¢ 
~] 


IN  -AANGIUa st 


PH.D. 


lith he is about half a degree southeast of Venus 
which may aid in finding him 

The Moon is new at 1 A. M. on the 5th, in her 
first quarter at 9 P. M. on the 12th, full at 2 P. M. on 
the 20th, and in her last quarter at 3 A. M. on th 
27th. She is nearest us on the 24th, and farthest 
away on the 12th—her actual distances on these tw: 
dates being 229,000 and 251,000 miles. She move oO 
much slower at the greater distance from the earth 
that it takes her more than a day and a half longer 
to go from new to full than back to new again 

In her circuit of the heavens she passes near Venus 
en the 2nd, Neptune on the 3rd, Mars and Mercury on 
the 6th, Jupiter on the 9th, Uranus on the i7th, Sa 
turn on the 25th, and Neptune again on the .30th 
The conjunction with Saturn is close, but oecurs whil 
the planet is below our horizon. 

_— — ——-_-s>-+oe, > 

The Army and Its Stomach, 
That an army travels on its stomach is evidenced 
by the fact that tests are 
being carried on by the 
War Department to produc 
a kitchen wagon fer uss 
troops. Such a wagon ha 
been built with facilities 
for roasting, boiling, and 
stewing for at least 4 
men. The equipment of 
the wagon, without wate: 


and food, weighs a litt 


over a ton is expected 
that this weight can b« 
further reduced in other 
wagons to be built This 
wagon carries a stove and 
a hot water boiler The 
stove has a boiling capa 


ity of 80 gallons and a 


roasting capacity of 100 
pounds, sufficient for two 
companies in addition to 


this equipment, there are 
two sets of firs ss cookers 
placed in the rear of th 
wagon, both of which have 
a capacity of 50 pounds 
for roasting and 40 gallony 
for boiling Bach com 
pany has two kettles for 
boiling and one for roast 
ing When the ‘Tood ‘ 
cooked the comn 





ficer sends a detail of men 
to the wagon to get the 
company kettles and roast 
er, thus doing away with 
the objection to a battalion 
mess 

Following out the plat 
to make the rations for th: 
man on foot of a tasts 
At 9 o'clock: Aug. 7 kind, and to give him a 
At 8\, o'clock: Aug. 14 variety of bread while in 
At 8o'clock: Aug. 22, the field, a new soft bread 
has been prepared by th< 
subsistence officers, whi 


promises to eventually do 


away with th old tyle 

hardtack he 1 bread 
is intended as a substitute for hardta and 
thought will keep as long a time The } I }Ua 
ties have been demonstrated. It will keep in good 


condition for more than four months The commis 
sary-general has been so confident that the new bread 
will prove a success that he has taken up the matter 
of the form of loaf or biscuit to be adopted It is 
thought that some form should be selected that will be 
conveniently carried in the haversack, and at th ame 


time will conform in shape to the commercial biscuit 
and loaves now in use. It is also expected that the 
experiments in the army will develop a new bread 
which will be suitable for use by hunter nin¢ 
vachtsmen, and others who, by reason of long distance 


from base of supplies and facilities for baking, must 
rely on the supply carried 


_ —_— —> 8 ae -— 


According to a contemporary, compre eG ir for 
signaling from the bottom of haft to the 
hoisting engine-room at the surface is used at the 
Moodna pressure tunnel! of the Catskill Aqueduct An 
air pipe extends up the shaft and into a cylinder along 
side of the hoist runner; in this cylinder i i meta! 
piston or plunger which strikes against a ge vl 





pressure is applied 
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CURIOSITIES 


MAIL-BAG EXCHANGING MECHANISM FOR RAILROADS. 


A tes 4 ntly made on the Central Railroad of 
New Je of an ingenious mechanism for delivering 
mail bas to and from a rapidly moving train The 
accompanying photograph how the mechanism in 

‘ I he foreground i mail bag spended 

i ac t iounted on a post alongside of the 

cK ediately b ond thi l t a cond one 
led h a rece ng bra t ; ar brackets 

ted on the freight ca In each case the mail 

ba | i I fo d of two hinged 
ind ‘ tior his are kept in closed posi 

n he bag he ring is supported 
na t the bracket, which is also formed of 

















AN EXCHANGE OF MAILBAGS. TRAIN MAKING 30 
MILES PER HOUR 
ms held in closed position by the weight of 


formed with an 


he bag The receiving bracket is 
pware n d bar adapted to lift the ring with 
the bag off it wket The inclination of this bar is 


ficient to retard the bag which, when it reaches the 


top of the f1 ne ides down another inclined bar 
at right angles to the first It may then be removed 
rom the receiving bracket by opening the hinged sec 
tions of th ing In the test referred to, exchanges 

e made with bags filled with stone and paper, weigh 
ne 100 pounds and 50 pounds. The speed of the train 

is between 25 and 30 miles pes hour, and the ex 
chang: as effected tl t mishap 

ee oo _ 
METHOD OF KELIEVING SUCTION AT THE STERN OF A 
VESSEL. 
In the wake of every moving object there is a partial 


efaction of the fluid through which it 


is moving. In the case of a steamer travelling at high 
tendency to produce a cavity at the stern 


auses a rush of water toward this part of the vessel, 


which sucks it down and forms a serious drag. To 
this drag and to permit the vessel to ride 


overcotie 


on an even keel, an inventor has recently devised a 


cheme of introducing air at the stern of the vessel, 
his idea being that since air is less sluggish or dense 


into the cavity 


than water, it will more readily flow 
at the stern of the vessel and thus reduce the drag 
With this ip view, an experimental model was con- 








PERFORATED SHEATHING FOR THE STERN OF A VESSEL. 

















MODEL USED TO DEMONSTRATE METHOD OF RELIEVING 
SUCTION. 


Scientific American 


OF 


tructed, two photographs of which are reproduced 


herewith The stern is formed with a double wall, 


walls being open to the 
This 


was operated in a tank, and it was found that 


the space between the two 
aimosphere and the outer wall being perforated. 
model 
there was an actual reduction of the amount of power 
Was cut 


required to drive it than when the air supply 

















STERN OF MODEL SHOWING PERFORATIONS. 


off. The accompanying line drawing illustrates a novel 
inventor proposes to 


The construction of 


form of sheathing which the 


apply to the stern of any vessel. 
the sheathing is such as to admit the air between it 
and the hull of the vessel, and to feed it out through 
a large number of square openings with beveled sides 
so as to relieve the drag of the water. 
a a ee 
RECONNOITERING FROM AN AEROPLANE. 

In order to demonstrate the availability of the mod 
ern biplane for military reconnoitering, two infantry 
officers of the French Capt. Marconnet and 
Féquent, were detailed by the Ministry of War 


army 
Lieut 
to fly from the camp at Chalons to the military avia 
tion grounds of Vincennes (Paris), and to report with 
photographs of the terrane over which they had flown. 
Lieut. Féquent was to pilot the machine, and Capt. Mar 
was to act as the commander of the biplane, 
as,well as the observer. The flight was to take place 
on June 8th, 1910, but had to be postponed on account 


connet 

















FRENCH AVIATOR SCOUTS. 


The deafening motor makes speaking tubes necessary, 


On the 9th of June, at 4:40 P. M.a 
the two officers started on its 


of foggy weather. 
Farman biplane with 
journey. 

Since the pilot had all he could do to control the 
machine, Capt. Marconnet had to take the barometric 
readings, work the Keep track of the 
chart, indicating the route to be followed. On account 
of the deafening noise of the motor, the two officers 
communicated with each other by speaking horns and 
tubes A transmitting and receiving appar- 
atus was devised, which was strapped upon the head 


camera and 


special 


and shoulders of the pilot. 

A height of 1,600 feet was attained and a speed of 
about 35 miles an hour. At ten minutes after 7, the 
aeroplane alighted at Vincennes. 

Capt. Marconnet reports that the military utility of 
the biplane is not to be underestimated. In his opin- 
ion, the commander of an army corps could easily be 


SCIENCE AND 


kept informed of an « 
radius of 50 miles. 


Capt. Marconnet 


emy’s 
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INVENTION 


movements within a 


is shown in our photograph using a 


map wound on two cylinders so that he can roll it 


from one to the other 


serves as a support 
The photographic 
been 
excellent 
ered. 


made, was fixed below 


photographs we 


The back of Lieut. Féquent 


apparatus, to which reference has 


the seat. It seems that 


taken of the terrane cov- 
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RACK AND PINION SUBSTITUTE FOR A CRANK. 


A very unique 


to a driving wheel without 


trated in the 


method 


accompanying 


connecting a piston rod 


the use of a crank is illus- 


engraving. The piston 

















A UNIQUE CRANKLESS ENGINE. 


rod terminates in a rack 


through which the shaft 


On this shaft ars 


frame 


in the form of a yoke 
the driving wheel passes. 


two pinions, arranged side by side. 


The rack is formed with teeth on its upper surface to 


engage one of the pinions, 
other 


surface to engage the 


and with teeth on its lower 


pinion. As the rack is 


reciprocated motion is transmitted first to one pinion 


and then to the other 


shaft always turns in the 


same direction 


pinion of the shaft, so that the 


The mechan- 


ism for shifting the connection from one pinion to the 


cther consists of a small 
which bears against the ends of 


the shaft 
so that it 


alternately forces one or 


rocker placed in a recess in 


two keys 


the other into en 


gagement with its respective pinion. At each end of 


the rack frame there 


one of which is always 


an opening in one of 
the pinions and 
the key out of engage 


press 
ment, thus at the same 


time rocking the other 
key into 
with the 


The two rock shafts are 


engagement 
other pinion 


connected by links, and 


while one iS rocked 
during its contact with 
one pinion, it serves to 
rock 


move the other 


shaft into position to 


operate on the other 
key at the end of the 
The mo- 


stroke 


next 
tion is reversed by 
shifting the rock shafts 


so as to bring another 


pair of pins into play. 
oe - 

HOIST FOR FIRE-ESCAPE 
LADDERS. 

On the East Side of 
New York, where boys 
are always on the look 
out for plunder, it fre- 
quently happens that 


the ladder used to con 
nect the lowest plat 
form of the fire escape 
with the street is stolen 
and sold for junk. For 
this reason, in time of 


fire this means of es 


cape is cut off. If the 
been 


ladder has _ not 


stolen, it is usually 


drawn up and so se-, 


curely fastened as to be 
unavailable in an 
emergency, and at any 
rate it is too heavy to 
be*operated by a woman 
or child. For this rea 
son, a device has recent- 


is a rock shaft carrying two pins, 
position to reach through 














FRICTION BRAKE OF THE 
HOIST. 

















FIRE ESCAPE LADDER 
HOIST, 
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ly been introduced whereby the ladders, while nor- 
mally raised, may readily be lowered into a position 
for use by pulling a chain, and when desired may be 
hoisted up again to the normal position. The hoist, 
as shown in the accompanying engraving, consists of 
a chain pulley connected by a ratchet to a drum against 
which a friction brake bears. When lowering the lad- 
der the friction of the brake counterbalances the weight 
of the ladder, but hauling the ladder up the 
pulley is disengaged from the brake drum and the 
operator has merely the weight of the ladder to raise. 
—_—___—» ++ 
TWO NOVEL FOLDING BOATS. 

The advantage of a life raft over a life boat lies the 
fact that the former occupies less storage space, com- 
pared to its capacity, than the latter. On the other 
hand, the ordinary raft, if loaded to its rated capacity, 
is far more liable to upset in rough water than the 
In order to 


when 





life boat, and is otherwise unmanageable. 
render life boats less bulky, an inventor has devised 
a folding boat, which is illustrated in the accompany- 
The flat bottom of the boat is hinged 
and the sides of the boat are hinged 
to the stem stern posts, so that the boat may be 
folded perfectly flat, as the photo- 
graphs, and can be stowed away in a minimum of space 
on board ship. The boat may be extended into posi- 
tion for use by merely operating a winch at one side. 
This serves to press the bottom down while the sides 
are extended by means of a pair of cross braces hinged 
at one side and provided with rollers at the other bear 
Every precaution 


ing engravings. 
along the center 
and 


shown in one of 


ing against plates on the gunwale. 
has been taken to make the joints perfectly watertight 
by the use of rubber gaskets and mortise connections. 

Mr. Joseph Vaghi, of Bethel, Conn., to whom we are 
for the illustrations, is also 


indebted accompanying 


Scientific American 


at the center of the lens is an opaque spot which pro 
duces a shadow spot or “bull’s eye” at the center of 
the surface illuminated by the lamp. The lamp is so 
adjusted that this shadow spot represents the exact 
aim of the revolver. Anyone provided with a revolver 
of this sort would be able not only to throw a light 
on an intruder in his home, but would be able to ad- 
just his aim carefully. 

Cigar Prorecror.—The ashes of a cigar often prove 
annoying, not only indoors, where they are liable to 
fall on carpets and furniture, but also out of doors, 























DEVICE FOR RETAINING CIGAR ASHES. 


when the wind is liable to blow the ashes in one’s 
face or upon the clothing. To overcome this fault, an 
inventor has provided a cigar protector which consists 








Using the roof of the tent as a boat. 


the inventor of another novel folding boat, which may 
be made into a portage or may be 
built up into a tent to provide a shelter at night. The 
of the boat comprises a lazy tongs con- 
which waterproof canvas is stretched. 
used which 


neat parcel for 


main body 
struction, over 
For the prow of the boat two rods are 
serve as stretchers for a hammock when the boat is 
converted into a tent. The of the boat are em- 
ployed as uprights or posts in the tent, and the sides 
of the tent are enclosed by a length of waterproof 
fabric which may be attached to the roof section sup- 
ported by the lazy tongs. 
_ - +> >a eee 

PATENTED ODDITIES. 

FINDER FOR SHOooTING at Nigut.—A re- 
provides a small electric lamp which 
the barrel of a re- 


oars 


ILLUMINATED 
invention 
fitted 


cent 


may be immediately below 

















ILLUMINATED FINDER FOR SHOOTING AT NIGHT. 


volver and which is illuminated as soon as the trigger 
is slightly pressed. Directly in front of the lamp is a 
lens adapted to concentrate the light in a beam, and 





Life boat ready for use. 
TWO NOVEL FOLDING BOATS, 


of a framework, over which a bag of flexible and in- 
combustible material is stretched. When not in use 
the framework may be folded and the bag removed and 
wrapped about it to form a small, flat package, which 
may be slipped into the vest pocket. 
PAINT-BRUSH Howtper.—The accompanying 
illustrates a very simple device adapted to 
a brush in a paint pail so that the bristles will be sub- 
merged in the paint and thus be prevented from dry- 


drawing 
suspend 
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PAINT-BRUSH HOLDER. 


ing. It consists of a wire frame adapted to be sup- 
ported on the top of the pail, and bent back upon it- 
self a number of times to form fingers between which 





go 


9 
7 


the paint brush or brushes inay be secured at any 
desired point. 
Scrupsing Macnrine.—In order to provide a more 


convenient method of scrubbing floors than the back 
breaking operation that now prevails, an inventor has 
improvised a scrubbing machine which consists of a 
pair of scrubbing brushes secured to a long handle 
and supporting a receptacle for water A valve is 





MACHINE FOR SCRUBBING AND OILING FLOORS. 


provided at one side, which may be operated by the 
foot to regulate the feed of the water. If desired, the 


removed and replaced with rubbing 


brushes may be 


or polishing devices and the reservoir may be filled 
with oil, if it be desired to oil the floor 
— ae ee 
Brief Notes on New Inventions, 
An inventor hailing from Kansas has hit upon 


the very ingenious scheme of making cattle do their 
own pumping when they wish a drink of waier. The 
path that leads up to the watering trough terminates 
in a treadmill, which is connected by suitable gearing 
to the pump. As the treadmill offers the only means 
of access to the trough, the animal is obliged to oper. 
ate the pump while it is taking a drink the 


One of 


: 


mY ‘ tid 
wel bab be 
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Above: life boat foldea, Belows boat converted into tent. 


advantages of this system is that each animal is as 


sured of having fresh water to drink. A vaive is pro 
vided which discharges the water automatically when 
the animal leaves the treadmill. 

In stormy or cold weather, automobilists find rid 


ing uncomfortable unless they can protect their faces 


from the rain or wind. An inventor has just devised 
a novel coat for the use of automobilists. which has 
a very deep collar. When folded this collar looks like 


an ordinary one, but it may be turned up to fit snugly 
around the neck and, if so desired, farther turned up, 
to completely eclipse the head of the wearer, in 
position it is held by means of a strap passing over 
the top of the head. Two glazed openings in the collar 
allow unobstructed vision, and in addition to this, there 
is a screened opening to cover the mouth, and two 
screened openings opposite the ears. 

It has been demonstrated that the 
marine torpedo boat may escape through th> 
tube in case the boat should sink and be 
rise, provided there is some one to operate the mechan- 
ism. This makes it necessary for one man to sacrifice 
himself for the safety of all the rest In order to 
permit this last man to escape, an attachment has been 
invented which may be previously set and adjusted to 
operate the torpedo tube mechanism automaticaliy 

A German inventor has just patented a novel shoe 
which, at the toe portion, is provided with partitions 
which pass between the toes of the foot. These par 
titions terminate in soft pads designed to i 
the foot at the base of the toes, so that the thrust 
be taken at his point, and not at the end of the toe. By 
this arrangement, he seeks to prevent deforming of the 
feet, which now is common, due to the jamming of the 
toes of the foot into the toe of the shoe. The shoe is 
thus virtually converted into a sandal, in which the 
foot is entirely concealed. 
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1 longitudinal passage for conducting the fluid 
to the chest or cylinder in which the piston 
reciprocates, such fluid acting upon a movable 
ehuck arranged in the other end of the piston, 


form | whereby when 

















for storing or shipping While the ladder od pw drill, and when pressure is removed, the 
particularly useful in orchards and the like | drill is in turn released 
in harvesting fruit or other produce, it can be —— 
advantageously employed for other purposes Prime Movers and Their Accessories, 
MEASURING INSTRUMENT.—I. B HAGAN, | ATTACHMENT FOR CONTROLLING THE 
Sk., Lamoine, Maine Mr. Hagan’'s invention| FUEL-SUPPLY OF INTERNAL-COMBUSTION 
relates to instruments for use by those desir-] ENGINES.—Gustavy and FraNnK Derrc, 444 
ing to measure angles, and it embodies several! Evergreen Avenue Brooklyn, N. Y In this 
novel features of ynstruction, which produce | 
more serviceable device than those hitherto} 
known When the several parts and the pro-} 
| 
tractor members have been arranged, an angle} 
rule is moved to rom the base, which de 
creases or increases the angle which may lb = 7 
determined by examination of the scales, as it —=——s;" \ 
3 ; 
is well known by those familiar with the art 3 S \ 
AN x N 
— gs8 y 
ee 
Heating and Lighting. | N N 
. “s 
HOLLOW METAI FURNACE-GRATI I nS 
J. WaLtTon, Springfield, Tenn. One of the ob ay 
jects of the invention is to provide a grate N in 
N Be 
which can be connected up with registers and N ‘| Hi 
N H 
pipes leading to adjoining rooms, so that th N Ni 
last may be heated by means of air to which | N % 
heat has been imparted in coming 1 contact BN Ny a 
Ne N 
wit! } ' ich ides, and s of the misteenet 
g n opposite side from the fil SPELT) 
— N a4 a 
- 3 er 
Be ia hd 
Household Utilities, el 














EGG-BOILER Cc B MARTIN, Portland 
Ore This inventor has for his object the 
provision of an automatic egg boiler which 
has a vessel pivoted at one side of its center 
of gravity t which the eggs are ecured 
with an improved i to permit the water 
to run into the vess to rotate it at a pre 
determined tin i tl I ift tl ggs 
above ! wat 

SIPHON-VALVI I LurTz, New York, N 
Y Mr Lut nv ion more particularly 
relates t " s for water-closets and 
th ike s f in ob t the provisior 
fa val for a k ting a siphon 
flushing purposes, which valve is durable and 
the actior f which is simple and efficier 

WINDOW BOX SUPPORT Mrs JENNIE 
S. NEWGARDEN, 527 West 155th Street, N 
York, N. Y In order to permit of supporting 
\ dow x upon a window sill so as t r 
nit tl x t xtend outwardly from the sill 





WINDOW 


BOX SI 


PPORT 


and yet be accessible at all times from within 
the window two brackets are provided to 
which the box is bolted The brackets are 
formed with a vertical portion adapted to bear 
against the face of the stone sill, and an ex 
tension which may be screwed to the wooden 
sill of the window 

FAUCET \ Rerisky, New York, N. Y 
rhe purpose here is to provide a faucet more 
especially designed for use on bath tubs, wash 
“sins and similar articles, and arranged t 
permit of conveniently drawing hot and cold 
Water separately r the two together, to form 
lukewarm water of any desired degree of tem 


perature 


Machines and Mechanical Devices, 
WARPING-MACHINI I L 


ATHERTON 


Paterson, N. J rhe intention in this case is 
to provide a machine more especially designed 
for the preparation of warps for silk and other 
goods, and arranged to insure the formation | 
of even warp sections, in which the threads | 
are not liable to creep one on the other and 
leave section marks in the final weave 
rYPE-WRITER KEYBOARD M. Tresos 
San José, Costa Rica The improvement pro- | 
des an arrangement f the keys for operat 
ing a typewriter conforming to the natural 
arangement of the thumbs and fingers when 


esting in an extended position; provides an 


arrangement of extra or special keys disposed 
between the double banks of the usual keys 
ind provides spacing and shifting keys dis 
posed with reference to convenience for opera 
tion by the thumbs of the operator 
SELF-CLEARING SEGMENT FOR LATHES 
J. P. Reneker, Logansport, Ind This in 
vention refers to lathes for heavy work, and, 
more particularly to center driven car wheel} 
lathes of the Pond type and in which a car | 
axle is temporarily secured within the axial | 
enter of a worm wheel for the purpose of 
supplying power to the axle in order to cause | 
the rotation of the car wheels and axle rela 
| tively to the cutting tool 
DRILL-CHUCK H. W. Fwuiier, Hachita, 
New Mex The device is operated by air or 
steam pressure, the piston being provided with 





ubjected to pressure it fastens 
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used as a ling engine auton 


ID-MOTOR i 
rhis invention relates to a 


KeLs« Pit 
motor of 
ciprocatory rotary 


type to be operated va 


such as under a_ he 


wate! 
element, with 
the rotation of 


reciprocatory 


device has a rotary means 


automatically 
element It 
with 

either 


reversing the 


has a rotary elk 
for 
of 
reversing 


ment 
fluid 
for 


means supplying an 


operating 
to 
sharply 


said element, and 
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side means 


flow said fluid 


heir Accessories, 





Railways and 


RAILROAD CROSS-TIE.—J. Gearon, Sr 
Chicago, Ill, The object here is t produ 
a tie of laminated material, in tabulated forn 
and more particularly to construct a tie tl 


sheet of 
other 
wrapped 


is hollow and formed of a plat 


ind a sheet of fibrou r suitable pliab 
material 
nate plies and consolidated by applied pressu 


that the 


lapped or together in alter 


gives proper form to composite th 


Pertaining to Recreation, 


MERRY-GO-ROUND F. C. ANGWIN, Park 
ville, Victoria, Australia This invention pe 
tains to merry-go-rounds, and the object is t 
provide one with means which are adapted 
for moving in a circle around the axis of 
which the annular frame travels Still 
another object is to provide means by which 
the figures, which are supported by the an 
nular frame may be moved relatively thereto 


Pertaining to Vehicles, 


LOCKING DEVICE FOR DIFFERENTIAL 
GEARINGS Wa Lee BuRNAM Oskaloosa 
Kansas The device is applicable to an auto 
mobile or similar vehicle, and its object is to 
provide means for locking the differential gear 
ing so as to neutralize the differential action 





LOCKING DEVICE FOR DIFFERENTIAL GEARING 


whenever it is desired to drive the axle se« 
tions in unison, thus preventing one axle sec 
tion from spitining around loosely while the 
otuer section is retarded by meeting an ob 
struction. The lock consists of a set of pins 
which are fitted through two of the gears 
connecting them together 

Note.—Copies of any of these patents wil! 
be furnished by Munn & Co. for ten cents each. 


Please state the name of the patentee, title of 
the invention, and date of this paper. 
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=——$—.—+ would expend in driving the compressor, pro- t l N : le mputing machine, J. M. Dal { 9 
ad =. » 3 0 ’ £ machine, 4 ’ “aly 04,495 
FSR A vided that the connecting pipe is not less than ega otices ae sectional form for, G, 
\ thy) ‘ Sherwoo OS O26 
—_ a —_ L sufficiently large to keep the loss of pressure Concrete eonntres tion unit reinforcing : 
down to say 5 per cent. We suppose a work- nnn for, EK ey It 
P » Condensa tio eter, A st 
ing pressure of 80 to 100 pounds. You would fod A j ia N Y s ( perce vel a "oe ‘sae ported ‘ \ 
very much increase the efficiency by reheating seghtol ‘ : 064,741 
: . aay Containe jarrow. 64,621 
the air close to the engine. This could be Controlitnn mS Fans — rlocking safety mae 
easily done by piping the air through a com- INVENTORS are invited to communicate with mechanism for, F. H. Kittredge U4, 654 
Kindly write queries on separate sheets when writing] mon upright steam boiler of small size, say 2|| Munn & Co., 361 Broadway, New York, or | Controlling mochahisin, Phase & Gouverneus 
about other matters, such as patents, subscriptions,| or 3 horse-power ordinary rating. A fire 625 F Street, Washington, D. C., in regard Cooler, See Water cooler 
books This will facilitate answering your ques-| kept up in the boiler would heat a large quan- || ‘° Securing valid patent protection for their in- eee pees ~ * a <- or 
4 , sip adls ea : wy. . a sa . otton chopper, J. 4 race wid, 10: 
tions. Be sure and give full name and address onevery | tity of compressed air passing through, and — - mr Marks and ¢ — rights Counting — i A. a len 04 78 
} . 8 ed. a , " ‘ ~ ‘ mat 
- therefore greatly increase the volume, besides | ante oan en Patents and oreign } a H .. Sa ggg ; 064,700), 064,791 
: . as . . , cl : over for pads, books, et« detachable, U 
} 8s to « ents were printed at the head | preventing the engine from freezing up as the » on . y « 
; : yrs ee ee : A Free Opinion as to the probable patenta- || ,...,// manny ee poper 
o is column issue of June 18th, 1910, or will | air cools in expanding. } : rate, egg, D. O. Smith Mi, O42 
| bility of an invention will be readily given to any Cream separator, W. ¢ Hartmann 04,643 
be ser i re est " “ 
A . --- 4 inventor furnishing us with a model or sketch and Cream separator, centrifugal, Fors 
_— |] a brief description of the deviee in question. All burg ; 964,506 
Cultivator, D. F. eppe te 
(12267) Cc E. N. asks: Will you NEW BOOKS, ETC, | communications are strictly confidential. Our ‘ me pe te ig > A pore ona 7e2 
: A : k ’ hett BRAUNBECK’S Sport-Lexikon. Automo- Hand-Book on Patents will be sent free on Culvert construc tion, Traub & Helfrecht 064.585 
please inform me Il you now whether bilismus, Motorbootwesen, Luftschif- |] requeet. Curd-breaking cuperetes. on & Baril 
al as ¢ . ee oO “o t? " ? = Current motor, alternating, I’ t 
aluminium ha ver been soldered = fahrt. Herausgeber Gustav Braun- Ours is the Oldest agency for securing patents; | Current regulat , a. ha ple s 
A. It was once impossible to solder aluminium, beck. Berlin: Gustav Braunbeck. it was established over sixty-five years ago. Curtain rod, C, W. Kirsch 
but in recent years several solders have been This is tt ‘ luabl i iatiia es Cuspidor, R. A, MeCarty 
. us 18 1e most valuable, and probably 1€ Cuspido Horvath & Kotrucs 
rade h work satisfactorily, although the . Ispidor, vath ¢ ie 
made which w nt ati . - ~s a 10 s Oi eaty, epclaiada at tev Bie Wena ta te MUNN & CO., 361 Broadway, New York | Gutter. ‘See Cheese cutter 
operation 1s till somewha difficu f num- He ’ a - : 4 i 6 Cycles, combinatio: ee seat and arrier 
I tt A con ae eiaiatacened world. It is divided into three sections. The} Branch Office, 625 F St., washington, D. C, y sem, combine i 2 rear see at t pas 
er oO solders are given ie 3 c | ‘ 
irs iscusse » istory ¢ rege : yar J eg ting echanis 3 
AmERICAN SUPPLEMENT Nos. 1610, 1688, and first discusses the history and present status | | Da , gulating mechanisiu 1 ( ane 
1628, any of which will be sent on receipt of of the automobile; the second of the motor Bee =e > ~ | Defloceulating insoluble bodies, EB. G. Ache 
. ; A boat; and the third of aerial navigation. Each | son M4, 478 
¢ rice ce S PAC Solder Pg id al . ” 
hd ale oe oe ee ¥ + gins merece | division begins with a historical summary, and | 4!buminoid compound, indurated, B. B. Delinting machine, D. Grant rae, SUS 
can be purchased rhe price is something like hibee : sadtes =" eo Goldsmith ‘ 965,137 | Diamonds, c., for industrial uses, appa 
a dollar a pound the complete history of the automobile, the! Aluminium and its alloys, manufacture of, ratus for setting, R. Krause wi, 782 
: ‘ motor boat, or the flying machine, as the case | H. | Le hwahn 566 us ed —_ funnel, eS Gerling. 968 
(12268) ". G. S. asks: Ye r¢ ive , Sn a rad |} Animal trap, J. RK. Briggs "488 | Disinfecting apparatus, One “4 
1226 F. G. S. asks: Can y ad pts may be, year by year. All the principal con-} Animal trap, G. Portscne 964.808 | Disk drill, C. W. Dickinson i476 
me instructions for silvering and burnishing| tests, and the results, are published. A list of | Animal trap, W. Nepean-Hutchison . 964,877 | Display box, folding, Schandein & Lind 165,019 
p | oe %* - ; het Jispls device, alp 14.5538 
the mirrors for a reflector telescope? I have| automobile, motor boat, and aeronautic clubs, | a get ogy FA for : Selleck ooasd Dieses bolder r M Warten ose sat 
a 6-inch reflector telescope that I am of the| together with their members, is published, as} uncing and steering planes, ‘1. Windel Display rack, R. ©, O'Neil WH4 6S. 
opinion is not giving me as much power as it|well as statistical information and _ records moa way Fh Tig oe | eo Moms * e * sink Simeone 004 71 
should \. If the small mirror in your re-| which are valuable to those interested in| Barrel heater, W. ‘D. Mount 7 Door operating and locking device, prison 
a : ; a = 7. a a P P an ; : é 0 » 2 Kilohs 4 52 
ecting telescope were placed at the focus of | modern sports of locomotion The work is} th cabinet, A. M. Holaday ! oe 
; Bath tubs, bath or flesh brush attachmen Door operating mechanism, dump, F. Sea 
irge mirror, you would not be able to see] richly illustrated, and seems to us a_ thor es a Boo h pagina apccsatiny mickey 064,843 berg r we $65,023 
thing at the eyepiece The small mirror] oughly trustworthy and competent piece of | Battery See Storage battery Doors and the like structure, metal ‘ 
ms ; Ot de “ | Battery and holder, G. L. Vatterson 064,687 E. Nellis 4, O76 
must be placed far enot within the focus to | compilation Battery indicator, storage, P. M. Marko % Draft evener, J. E. Caywood 165, OS 
ave the lage prop_ri elate ‘ e eye-| mp . . ‘ ‘ fearing, H. B. Garman......... 59 | Draft rigging, J. Timms G5, 12 
ve the in prop.riy related to the eye-| Tye MEDITERRANEAN CruIsE. Compiled | bedstens Mi j. Robison Drying and condensing apparatus, it. W sees 
pic This the maker of the instrument has by Bruce Millard New York: G. P | Bed bott< “ spring E. V sais 164.480 | Am . : ‘ ‘ 
) p\ pt j ° Be . e ottom, & S. &. ‘ Sa v4, & os S 
i if you are able to focus so that the P ’ . + . ‘ | Bed, wheeling, E Les 964,527 , Dump, crossover, O. V. Greene U6. 
J utns s Sons, 1910 t - 438 e b. so. svary 004, 0e0 | ’ 
( ects are seen distinctly with the instrument ero 2 oF po sas — - | 3 it ck Se wh Blass poe wae. 3 ae ~¥ lle a “pone 
oe : . 2.2% >t. $ clamp, i sitmore 3 i and a dust collector or carrying 
rhe magnifying power of the telescope is not Binder lock, loose leaf, L. R. Dicke® out said process, separating, ( 
The present volume is a standard up-to-date | p a Hh —enRagnne iy M717 
affected by the position of the small mirror. | — 1 . Binder, se leaf, G. H. Robison rell OOS, 014 
i le . ‘ e, diterranes ravelera | Blas . » J. Seo 06 5 | Dust separating or vacuu les ig appa 
It is Getermined by the ecyepleces: You should! compendium for Medit« rr ane an traveler and B a ‘7 J. Seott psy a ‘ ae m cleaning apt sai ane 
iv several eyepieces, so that the magnifying co ig ee aparinaeagitcesmagleag teed, Boat hull, J. 8S. Anderson 965,145 De Beg Ahmar ag eee sie 
éas e usually visited in a winter's cruise in Europe, | Boats, means for emptying submergence ye, bluish-red disaz A. L. Laska Mt Ys 
‘ ” adapted to the ) f e . . , : : — 
: any be mdapted to the enim of Asia, and Africa In fact, with its use the tanks in submergible, Y. Spear 964,943 | Dye, brown mordant azo, A. L. Laska O04, 919 
When the seeing is good, a higher power | ~ 4 - ? : sal thd . Boats while in motion, device for Dye, disazo, A. L. Laska m4 S20 
clans tam. te eek than when’ Gen ele student can successfully travel without othe r| matically draining bilge water Dyeing and wo t thereof, KR. E. Schmidt. 964,516 
“ . descriptive aid. It is particularly valuable, as| other refuse from, J. A. Pyke mectvie and gee ixtere bracket, combinn 
bad For silvering mirrors, see our Sup : . a sce: ° joiler setting, G. B. MeLev : tion, J. D. Coder Md AUS 
“ent No. 1671, price ten cents. Baedeker’s “Mittelmeer” has not been trans-| Boilers, pressure controlling device for, J. Electric controllers, loose motion device for 
lated fnto English as yet The book, which is D. Walsh . : EI Vv. Sill : . 4, S19 
99 FC ‘ 7 acka: T . . . ‘ 7 . 300 ark anc 0 r otector, combined Jlectric current inter ster P 5 Cum 
(12269) C. W. H. asks: 1. Upon light in weight, is well printed in good-size | ‘ » -F-~4, ee See ee ings : ie sy 
what factors and in what proportion does the| type, thus doing away with the objection to | Boot and shoe cleaner, G. E. Sipherd.. Electric heater, A. 8, Cubitt 
ngth of an electric arc depend, measured | most guide books. aoe . ee og + -- 4 Electric machine, dynamo, J. P 
‘ : ° : ee, jottle capping hea Marsha & Schiagel = : H 7 
it difficulty of extinguishment? (a) For | WHat PictrurEs To SEE IN EvurRorE IN ONE sottle capping machine, H e. Marshall Electric machine dynanx B. A. Behrend 4,7 
I». C. ecireuits, as voltage and amperes (b) | . ' : *| Bottle holder for cork pullers and other ma Electric service wires, insulated distributes 
; . . . : ; SUMMER. By Lorinda Munson chinery, E. Walker 964,588 for, J. B. Ashley 964.737 
‘ ‘ « s as oltage i a res, , , 4 ? r j ‘ ] ete ‘ “Ww ~ 1 
I ircults, i V a in¢ peril € Bryant. New York: John Lane Bottle washer mouthpiece, Volekening 965,051 I teh W : Melawe uid 1 
ductan frequency, ete \. An electric are * as . Box lid clamp or holder, I Covey 065,087 Elect switch, ¢ } I - 164.798 
aaa tH ie cated iceland Company, 19i0. 16mo. ; 183 pp.| Box lid fastener, ¢ Hendrix 964.912 | Elect " ‘ . 8. the v74. 979 
itaine ) he volts which ar ‘ od | . 4 . 
nec A) volt ich are required | Price, $1.50 net postage 15 cents ad-| Box lid fastener, R. D. Smith { 043 | Electrical contact, G, W. Goodridge 165, 103 
reome the counter lectromotive force | liti 1 ° | Bridle bit, L. Kelly ‘ 917 | Electrical distribution system, J V 1 
f the hot carbon vapor for the positive carbon . — ada - Dh agg — eng El pte — 
‘ ‘ The average European traveler i -oy, | Brush, fountain, A » Cardinet 965,075 Electrodes, guide and holder for arc lamp,) 
i inter electromotive force varies with apse varOpes aveler i8 over-| Buckle, J Johnson 964.973 G. M. Little 964.807 
’ q z . 964,973 ° n 4 i487 
nt and other conditions. For an open whelmed by the enormous collections which | Buffer, C. Buss 065,073 | Electromagnetically operated switch, J. I 
e are ‘ or in eve e citie . . ary | Bunsen burners, gas -gulato for, ; Trit O04 7 
of 10 amperes and 45 volts, or 450 watts,|8@ to be found in even the cities of secondary | ~ lhe ay een wegulete ‘te, 964,804 | Elevator. See Rope drive elevator oes, 723 
i from > te 3o1 volts as given by} importance Thus, even in places like Nancy, | Burner. See Furnace burner, ‘ Engine, J. D. Ferry : 65.004 
4 aa “ | Lyons, and Turin, we find impressive lec. | Button fastening, sliding, A. Heergeist 964,862 Engine, F. A. Sharpneck 964,702 
Crocker We do not find any different figures tons which rendiee 4 leak: vi i red “- | Button, separable, Mooney & Crane 964,928 Engine starting mechanism, gas \ KB 
given for alternating current arcs. Indeed, ; : juire a long visit to thoroughly | Cable construction, H. W. Fisher 964,061 Keyes 964,649 
— . ‘ shiv | 2Pppreciate The object of the present book is | Candelabrum, G. J Bernau 964,841 Engine vaporizer, hydrocarbon, BE. P. Lan 964,657 
ie ion does not seem | o thoroughly to eliminate the ninety-nine icture - Candy wrapping machine, W. J. VPendleberry 964,689 ngines cooling system for interna mw 
estigated for all the varying conditions. | me pictures and to| Canister, J. Christensen 964,757 bustion, T. Ode 964,54 
® Why is mercury unsuitable for use in high concentrate the reader’s attention on the one | Cac —s is ee products, separat a se typewrite r J : live “iS, tad 
- aining The ides fe fg xcelle ~ #4 ’ aman 065,008 xXcavating appara 4 4 r ‘ wr 
potential and high-current contactors, <i rh idea is an excellent one and Car construction, metallic H. H. Niemeyer Extractor “ Rock drill xt t ee 
der ofl as a protectior A We 40 not} has been well carried out. There is very little et al e900 4 .. 964,541 | Eyeglass lens mount, L. I 4,732 
we . to be said in criticism of the text . ,| Car coupling, W. F. Richards 964,883 Eyeglasses, G. Bausch 15,150 
derstand your second question. There is no} \+ i. austrati red’ rh xt, but some | Gar coupling, auxiliary, Ulsh & Goodman... 964,713 | Eyeleting machine, J. A. Dunphy Hd. G26 
iratus known to us by the name “con-| 1e illustrations are ridiculously and un-| Car coupling safety appliance, P. J. Har Fabric borders, machine for making, H. 8 
-cessari sms as » “ re "4 rigar . f Nor » 1 
or and hence we cannot explain the rela 2 = ee mall, such as the More tto” in the Car ‘ana box, F. V. Carman 18 Fabri ap. I W. Harkiues * 143 
of mercury to its action Mercury is] * cademy at Venice, shown in Fig. 46. Car door operator, freight, J. A. Pickett 964,934 Fat, manufacturing an improved edible, D 
: | Car, d , A. Ca bel 4, 746 Mulle 004.07 
d for some interrupters in induction coils.| HANDBUCH DER TELEPHONIE. Von Dr. Vic- Car Pome A 5."Thornie) 964,887 Fauce oe Bowser 004,486 oes 487 
In this use it must be covered with some non- | tor Wietlisbach A Hartleben’s | Car lock for mine cages, automatic, Alpen Faucet, H. G. Cordley “4,615 
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thin opening one-sixth millimeter in diam- 
eter (0.0236 inch) above the sensitive sur- | 
face so as to be in immediate contact 
with the latter. 

As the original photograph can be 
made ready within fifteen to twenty min- 
utes, and as the time of transmission 
does not exceed three to four minutes 
(which is very much shorter than in con- 
nection with any other process), it may 
be said that the Belin process allows any 
event to be reproduced by a faithful pho- 
tographic picture, twenty to twenty-five 
minutes after its occurrence, at a dis- 
tance of up to 1,500 miles. 

The same process obviously, is excel- 
lently adapted for the transmission of 
handwriting and drawings. The repro- 
duction of a photograph as telegraphed 
by means of this apparatus frequently 
possesses even more strikingly artistic ef- 
fects than the original itself, as the min- 
ute traces of indistinctness still left, will 
impart to the picture the very appearance 
of a painting. 

> a a i ii 
A Forecasi of the 1911 Automobile, 
(Continued from page 8&1.) 

seems to have been overlooked by some 
of the makers, for in many cases the gen- 
eral lines have been copied, but the vital 
features omitted. One benefit that has 
sprung from it, however, is the introduc- 
tion of doors at the front entrance, a fea- 
ture that will be appreciated by all who 
use their cars in cold weather. 

It is well recognized that the front 
seats of a touring car are far easier riding 
than the tonneau seats, which is undoubt- 
edly the chief reason for the adoption of 
the surrey or “toy tonneau” type of body. 
In the best designs, the tonneau seats are 
well forward of the rear axle, and to al 
low for this the dash is close to the rear 
cylinder of the engine. Hence the front 
toe boards are sharply sloped, with the 
disadvantage of rendering certain parts 
of the engine somewhat inaccessible. 

In general, bases will be un- 
changed, and this applies also to the ar- 
rangement of the springs. The weight of 


wheel 





an automobile makes the problem of its MUSKOKA THE ‘BEAUTIFUL 


suspension a difficult one, and is respon- | 


sible for the absence of the easy riding) has suffered. 
qualities of a horse-drawn vehicle. It is| Folder issued by the Grand Trunk 
inevitable that improvements in this part | System. 
}and a fund of facts. 
from principal American cities. 
to F. P. Dwyer, 290 Broadway, New 


of the construction will be made, but 


there are few indications of serious work | wars apply 
York. 


being done in this direction. 
In regard to the engine, the four-cyl- 
inder type retains the foremost position, 


doned it, and are producing six-cylinder 


cars exclusively. These are of sizes that 


protection. 


ears Automobiles 


Doctors, Farmers, Ranchmen, Bankers, Sales- 
men, Solicitors, Agents, Mail Carriers and 
Business Men in every state of the Union are 
concentrating their attention on the SEARS. 


OM starting crank to tail lamp the Sears is the 
economic-reliability automobile. 
in our own Chicago factory in six distinct models, and 
the broad, absolute guarantee of Sears, Roebuck and 
Co. affords the individual buyer his positive individual j 
Inside prices ranging from $370.00 up show but 
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A. Frederick Collias describes 
the help of good drawings how an independent multiple 


develop 30 horse-power and over, but inas-| interrupter may be constructed for a large induction 


much as the European designers are turn- 
ing out six-cylinder cars as small as 12 
horse-power, it is not surprising to learn 


that some of the American makers have} two. 


similar designs in view. 
The horizontal double-opposed engine, 
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which is a distinctly American type, is 
losing in popularity, and a number of 
makers whose reputations have been built 
on it have announced four-cylinder models 
for 1911. As an illustration of the diver- 
sity of design a car may be mentioned 
that will shortly make its appearance, of | 
which the engine is of the eight-cylinder 
V-type, and also of a car equipped with a 
single cylinder engine with a stroke that 
is twice the bore; the engine is reported 
to develop 40 horse-power at 2,400 revolu- 
tions per minute. Cars having engines of 
this character were the racing sensation 








of Europe in 1909, and developed extraor- 
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dinary speed. 
The “block” type of engine, in which 
three or four cylinders are cast and han- | 
dled as a unit, is decidedly in favor, for 
the construction results in economy of 
weight, size and cost. In four-cylinder 
engines of this type the crank shaft is 
supported on but two bearings, and be- 
cause of the strains to which this subjects 
the parts, a high grade of material and 
workmanship is necessary for success. 
The year 1910 saw the abandoning of 
the mechanical lubricator in favor of a 
(Continued on page 94.) 
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The Design and Con- 
struction of Induc- 
tion Coils 
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Size 644 x 9\4 inches. 295 pages. 159 illas- 
trations. Price $3.00, postpaid. 


T: work gives in minute details full practical 


directions for making eight different sizes of 

coils, varying from a small one giving a one- 

half-inch spark to a large one giving twelve- 
inch sparks. The dimensions of each and every part 
down to the smallest screw are given, and the de 
scriptions are written in language easily compre- 
hended. 

Much of the matter in this book has never before 
been published, as, for instance, the vacuum drying 
and impregnating processes, the making of adjusta- 
ble mica condensers, the construction of interlock- 
ing reversing switches, the set of complete wiring 
diagrams, the cost and purchase of materials, etc. 
It also contains a large number or valuavle tables, 
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It is the most complete and authorative work as yet 
published on this subject. The illustrations have 
all been made from original drawings which were 
made especially for this work. A large circular, 
containing a full table of contents and samples of 
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Buc 


M4 OT 


nery 064,555 


ann 

Oven, portable knockdown, W. E. Htuene 
WO tect sese e* . ‘ O64,914 
Overshoe, L. B. Trafton 7 965,127 
Oxygen generator, M. 8. Clawson . 964,492 

Packing and display case, combination, B., 
eae hax 4 556 
Paper box machine, Hincher & Morrison 4,645 


Paper making machine save-all, N 

Parcel carrier, automatic electric, ( 
Bigby 

Pasteurizing apparatus, J. W. Heiser 

Pen, self filline fountain, H. Lewinson 

Penholder, W. King 

Venholder, ejecting, J. N. Smith 

Perch for poultry, J. R. Patterson 

Percolator, J. R. Holley 

Phonograph record cabinét, N. Jenser 

Photographic printing device, 8. D. Bat 

Pianissimo device, E. Peterson 


Piano, mechanically operated, F. V. Crofut 


Pick, J. Kukuruda 

Pipe coupling, J. Clark 

Pipes, device for clearing waste Kh 
Sommerville 


Planter, mint, F. H. Snyder 


Plate bending apparatus, A. M. Saunders 


Pliers, insulation cutting, H. A Adams 
Plow, F. EB. Davis 
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Plow, J. A. Pankey 
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Plug, separable attachment, H. Hubbell 4 SOS 
Plumber's fitting, W H. Perkins 165,008 
Plunger case, multiple, A. M. Hanes 165.138 
Poke, animal, R. W. Crossman 004,758 
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Pressure gege indicator R. KE. Fiel 964,684 
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paper rolls for, L. F. Pfister 064,546 
Printing presses, means for supplying and 

feeding paper to, L. F. Pfister o. 904,547 
Propelling system, electromagnetic, R. Dean 964,408 
Pulley, f T. Morrison 4,672 
Pump, high pressure turbine, W. L. For 

ward ..... ; O64 f 
Pump, piston, J. M. Denson O85 
Punch, etc., holder, T. H. Lewthwaite af 
Puzzle, W. Parker ae 4 
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Rack See Display rack 

Radiator for automobiles, Long & Todd 
Rail, compound, A. Berry 
Rail fastener, J. A. & A. ( 
Rail fastener, D. D. Norris 
Rall fastening, W. A. Williams 

Rall joint, C. C. Stockton > 

Railway crossing gate, 8. H. Hartwe!l 


MeMillen 








Railway roadbed construction, C. R. Holder 


Railway signal, J. D. Roett 


Railway signaling apparatus, P. H. Shue 


Railway signaling device, P. H. Shu 
Railway tie, C Holden 
Railway track structure, T. Lenn 
Railways, current distributing and « 
ing mechanism for electric, F. G 
Rake attachment for hay wagons, H 
owe eee . 
Rake attachment, sulky, J. T. 
Ratchet drill, D. Cortese 
Receptacle filling machine, BE. K. Hood 
Receptacle or the like, €C. TH. B 
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Reflector for electric lamps, adjustable 
Hybbell 
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D. Conroy 
Wilson 
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eS 
Rims, reinforced wood, BE. J. Lobdeil 
Ring and flier doubling frame, Sent 
Whiteley 


Rock drill, H 


oMis ' 
J. H. Nathorst 
Rock drill extractor, W. E 


Weekes 
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for, G. R. Bennett 
Rock gathering machine, C. C. Moore 
Rod coupling, 8. F. Williams 
Rolling hollow metal bodies, method of 
apparatus for, BE. EB. Slick .. 
Rolling ingots, J. O. E. Trotz 
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Rope drive elevator, BE. Boening 
Rope drive elevator, Il. H. Venn 
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Rotary engine, 8 Nichols 
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GOR. ccvcsecs ° Cheewe 

Saddietree, G. J. Hummel 

Safe, Hall & Dwyer 3 
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Sash attachment, window, L. J. Fishel 

Saw, H. G. Aldridge 

Saw clamp, W. R. Gates 

Saw, drag, May & Shannon 

Saw guide, band, H. B. Brueggemanr 

Sawmill carriage scraper, A. Reitz 

Sawmill gearing, W. KE. Carey 

Scale relieving gear, / W. Epright 

Screen. See Window screen. 

Screen plate lock, Case & Marshall 

Screw lock, C. B. Burrows 

Seeding machine, F. E. Davis 

Seeding machine gearing, Moon & Christn 


Self closing gate, J. YW, Martin 
Sewing machine, lock stitch, H. H 
mings 


Shade holder, H. Hubbel wt 
Shaft coupling, D. M. Bilis 
Sheet material, manufacture of 
E. Kempshall 
Sheet metal vessel, Reuter & Hatz 
Sheet register device, EB, Cheshire 
Shingling bracket, B. F. Carr 
Shock handling device, A. Engelhardt 
Shoe, I. Bernat et al 
Show case, A. J. Blyth 
Shuttle, E. 8. Stimpson 
Sight feed lubricator, T. L. Swanberg 
Signaling system, electric, J. D. Taylor 
Signaling system, selective, H. 0. Rogh 
Signaling systems, impulse transmitter 
electric, E. E. Clement 
Signaling systems track 
MacDougal & Chambers 
Silicon carbid, making, F. J. Ton 
Skate, roller, T. Spacte 


instrument 


Skate, roller, H. P. Vasseller 
Skinning tool, F. Jackson 
Slasher, E. L. Morrill 


Sled attachment, bob, ©. Nels 

Slicing machine, vegetable and fruit, © 
Johnson 

Sliding bolt, J. G 

Smoke consumer, L 


Walnwright 
Limoges 
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(Continued from page 95.) 


self-contained circulation system, and this 


will be practically universal on the 1911 
models. The oil is contained in a com- 
partment that is usually integral with 


the crank case. An interesting feature is 
a float resting on the and operating 
an indicator located in plain sight on the 
This is a great improvement over 


oil, 


engine. 


the former designs that provided a gage | 
glass located inaccessibly on the lower 
side of the crank case. 


The great advances that have been made 
by the manufacturers of carbureters have 
induced many automobile makers to aban- 
don their own designs in favor of commer- 
added that an exten- 
result in an 
good 


It may be 


sion of this practice would 


improvement in many otherwise 


cars. 


Jump spark ignition has become prac- 


tically universal, with a high tension mag- 
neto as the source of current In many | 
cases a battery and coil system will be} 
provided in addition, operating either on 


the magneto, or on a 
in any this is only 
to render easier the starting of the en- 
gine. The battery usually ar- 
ranged that the pressing of a button will 
a spark in the cylinder that is on 
firing stroke, and if is pres- 
the thus becomes self starting. 


use of a 


the 
separate 


same plugs as 


set, but case, 


coil is so 
produce 
the mixture 
engine 
tension 
small engines the 
fixed; that is, no arrangement is necessary 
for varying the relation between the 
magneto and the crank shaft when the 
speed changes. This greatly sim- 
the control, the system has 
widely adopted. 

The simplicity of the thermosyphon or 
gravity 
attractive 


magneto 
spark to 


The high on 


permits be 


engine 


plifies and 


circulation is an 
1911 
than 


system of water 


feature, and for its 


use 
more general was the 
With 
passages and an efficient radiator, it 
the 


of course, 


will be much 


case in 1910 properly designed 


is in 


no respect inferior to force system, 


and its first cost is, considerably 


less. Those makers who still use the 
force system have adopted pumps of the 
centrifugal type, which may now be con- 
sidered as the standard. 

The multiple disk clutch has not lost 
in popularity, but it is noticeable that 


been simplified 

and 
differ 
and 
made are for 
an increase in That there 
is room for improvement in this direction 
the number of instances 
is still necessary to remove 


designs have 
the 
are 
from 


many of the 
As far as 
transmission concerned, 
but slightly the 1910 
such changes as have been 


speed gear 
they 


models, 


change 


accessibility. 


is indicated by 
in which it 
twelve 
access to the gear case. 

This matter of accessibility is one that 
makers have studied, while others 
an astonishing de 
the draining of the 


nuts or even more in order to gain 


some 
neglected it to 
For an example, 
at regular 
life of an engine that a 
would be supposed to render 


have 
gree. 
crank case intervals is of such 
importance to the 
manufacturer 
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Home-Made 
Experimental Apparatus 





In addition to the following articles, the 
Scientific American Supplement has published 
innumerable papers of immense practical value, 
of which over 17,000 are Ksted in a carefully 
prepared catalogue, which will be sent free of 
charge to any address. Copies of the Scientific 
American Supplement cost 10 cents each 

If there is any scientific, mechanical, or en 
gineering subject on which special information 
is ired, some papers will be found in this 
catalogue, in which it is fully discussed by 
competent authority. 

A few cof the many valuable articles on the 


Making of experimental 
given in the following 


apparatus at home 


list: 
ELECTRIC LIGHTING FOR AMATEURS. 


The article tells how a small and simple ex 
perimental installation can be set up at home 
Scientific American Supplement 1551. 


AN ELECTRIC CHIME AND HOW IT MAY 
BE CONSTRUCTED AT HOME, is described i: 
Scientific American Supplement 1566. 


THE CONSTRUCTION OF AN ELECTRIC 
THERMOSTAT is explained in Scientific Ameri- 
can ed 1566. 


HOW TO MAKE A 100-MILE WIRELESS 
TELEGRAPH OUTFIT is told by A. Frederick 
Collins in Scientific American Supplement 1605. 


i TRANSFORMER FOR AMA- 
TruR‘s USE is so plainly described in Scien- 
tific A Supplement 1572 that anyone can 
make it 


A '%-H.-P. ALTERNATING CURRENT DY- 
NAMO. Scientific American Supplement 1558. 


THE CONSTRUCTION OF A SIMPLE PHO- 
TOGRAPHIC AND MICRO-PHOTOGRAPHIC 
APPARATUS is simply explained in Scientific 
American Supplement 1574 

A SIMPLE CAMERA-SHUTTER MADE SUF 
OF A PASTEBOARD BOX, PINS, AND 
RUBBER BAND is the subject of an article ‘ 
Scientific American Supplement 1578. 


HOW TO MAKE AN AEROPLANE OR GLID- 
ING MACHINE is explained in Scientific Ameri- 
can Supplement 1582, with working drawings 


EXPERIMENTS WITH A LAMP CHIMNEY. 


are 


In this article it is shorn how a lamp chimney 
may serve to indicate the pressure in the in 
terior of a liquid; to explain the meaning of 
capillary elevation and depression; to serve as a 
bydraulie tournique, an aspirator, and intermit 
tent siphon; to de m mstrate the ascent of liquids 
i exhaustive tubes; to illustrate the phenomena 
of the bursting bladder and of the expansive 


ree of gases. Scientific American Supplement 
1583 

HOW A TANGENT GALVANOMETER CAN 
BE USED FOR MAKING ELECTRICAL MEAS- 
UREMENTS is described in Scientific American 
Supplement 1584. 


THE CONSTRUCTION OF AN INDEPEN. 
DENT pe teres Clear diagrams giving 

tual dimensions published Scientific 
Anierican Supplement. 1615. 


AN EASILY MADE HIGH FREQUENCY AP- 
PARATUS WHICH CAN BE USED TO OB 
as EITHER D'ARSONVAL OR OUDIN CUR 


ENTS is described in Scientific American 
Supplement 1618. A plunge battery of six cells 
a two-inch spark induction coil, a pair of one 
pint Leyden jars, and an inductance coil, and all 


the apparatus required, most of which can be 
mad home 


at 
SIMPLE WIRELESS TELEGRAPH SYSTEMS 


are described in Scientific American Supple- 
ments 1363 and 1381. 


THE LOCATION AND ERECTION OF A 100. 
MILE WIRELESS TELEGRAPH STATION is 
clearly explained, with the help of diagrams 
in Scientific American Supplement 1622. 

THE INSTALLATION AND ADJUSTMENT 
OF A 100-MILE WIRELESS TELEGRAPH OUT- 
FIT, illustrated with diagrams, Scientific Ameri- 
can Supplement 1623. 


THE MAKING AND THE USING OF A 
WIRELESS TELEGRAPH TUNING DEVICE. 
illustrated with diagrams, Scientific American 
Supplement 1624. 

HOW TO MAKE A MAGIC LANTERN, Scien 
tific American Supplement 1546. 

THE CONSTRUCTION OF AN EDDY KITE 
Scientific American Supplement 1555 

THE DEMAGNETIZATION OF A WATCH is 
thoroughly deseribed in Scientific American Sup 
plement 1561. 

HOW A CALORIC OR HOT AIR ENGINE 
CAN BE MADE AT HOME is well explained, 
with the help of illustrations, in Scientific 
American Supplement 1573, 


THE MAKING OF A RHEOSTAT is outlined 
in Scientific American Supplement 1594. 
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(Concluded from page 94.) 

an increase in the wheel sizes, but this is 
an advantage, as it improves the easy rid 
ing qualities and reduces the tire mainte 
hance costs. Some concerns will supply | 
demountable rims, while a far larger num- 
ber wili make some form of quick detach- 
able rim the standard equipment of their 
cars. In some of the higher priced cars, 
air pumps driven by the engine are pro 
vided for tire inflation, and this is a fea 
ture that is deeply appreciated. The 
pneumatic tire is the béte noir of the au 
tomobile, and any device that renders its 
handling less laborious is sure of speedy 
adoption. 

Automobile manufacturers have learned 
by experience that it is poor economy to 
quip their cars with cheap accessories, 
and it is noticeable that the 1911 lamps, 
horns, tops, ete., are of much higher qual 
ity than has been used in the past. The 
accessories mentioned will be the standard 
equipment of a large proportion of the 
new cars and in addition a wind shield, 
shock absorbers, a speedometer and a 
clock may be offered. The average pur- 
chaser prefers to pay a fixed price for 
the car complete, rather than be obliged 

») place separate orders for accessories 
that are virtually necessities 

Taken all in all, the 1911 cars will offer 
greater comfort and convenience than 
their predecessors, and while costs show 
a slight upward tendency, the purchase 
price includes a better grade of design, 
material and workmanship than has been 
obtainable in the past. 

24 
MOTION PICTURES Of INSECTS, 
(Concluded from page 84.) 

pened the mica door, and thus broke 
circuit At this moment the operator 
osed a second break in the circuit 
When the insect had taken wing, the 
ica door fell shut, and re-established 
the connection, opening the camera shut- 
and causing a series of pictures of 


the flight to be impressed on the moving 


film For Coleoptera (beetles), which 
hesitate still longer before taking flight, 
the arrangement described above was re 
placed by a little horizontal plate of 
aluminium, balanced by a counter-poise. 
The end of this plate projects slightly 
from the end of the glass tube When 

insect, in crawling out of the tube, 
eaches the end of the plate and flies 
away the counterpoise descends and 
closes the circuit. 

By means of these very ingenious 
devices, Bull has obtained admirable 
motion pictures, which have demon- 
strated some very interesting facts. In 
particular, he finds that the motions of 
the wings of all insects present the same 
general character Let us, for example, 
follow the evolutions of a dragon-fly. On 
commencing its flight the insect first de- 
presses its anterior and then its pos- 
terior wings, at the same time bringing 
them in front of the head. The end of 
the wing describes a curve, concave 
above and in front, with its general di- 
rection inclined about 45 degrees to the 
line of flight. When the wing has ar- 
rived at the end of its course, it de- 
scribes a loop of greater or less breadth, 
and returns to its point of departure. The 
posterior wings describe a similar course, 
but always lag behind the anterior 
Wings. In all of the insects studied by 
Bull the return course of the wing in 
tersects the outward course, forming a 
figure of 8. The width of the two loops 
of the 8 vary in the same individual, 
according to circumstances. It is very 
remarkable that the frequency of the 
Wing-beats varies very little in normal 
conditions. When the insect takes flight, 
its first wing-beats have an amplitude 
much smaller than that of the subse- 
quent ones, but the period remains al- 
most unchanged. The insect regulates 
the velocity of its flight, not by the 
rapidity of the motions of its wings, but 
by changing their inclination. Although 
in normal conditions the period of the 
Wing-beat remains constant, it is in- 
creased by fatigue and by cold, and is 
diminished by various influences. 
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The Best Typewriter That Money Can Buy 


Costs One Hundred Dollars and its name is 


Remington 


The cost of a good operator during the average 
life of a Typewriter is Several Thousand Dollars. 
And remember that no operator can do the most 
work or the best work except on the best 
machine Compare your outlay for the machine 
with your outlay for the operator and you will 
see why it is true economy to buy the 
Remington. 


Remington Typewriter Company 


(Incorporated ) 
New York and Everywhere 
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Goyert & Co., Greensburg, 
Ind., say? 
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motor w rid hy I the Havnes 
! narket at the 

e of $2, , 

1 the trade and the public was instantaneous. 
ym the time our first announcement had al 
il Magazines we had definite, advance 
than we could make. 

y appealed to the man who wa 
who saw in thi 


lel not onl 


a car, and 


saving $1,000 on his purchase 


But it appealed to the man who found that by paying only 


$500 
Bs 


more 
quality, it was possible for him to get a 


than 


of a temporary car of common 
car of known quality 


the cost 


and reputation that would prove a permanently satisfactory 
investment. 


Probably no other car that has eve 
been as critically examined by experts as was this 
Other 


We 


manufacturers of 
Th | know what manner of car this *‘Model 19°’ was, and the one 
| criticism that was made was that it was financially impossible 
ermometers to put out a car of the Haynes “Model 19” at $2,000 and 
temperature make a profit. 
They predicted that either it wou 
reduc e the quality or increase the price 
have done neither. 
Aside from minor improvements—a wider, roomier, ton- 


The Bristol Company neau, longer wheel base, et: 


it also remains the most remarkable automobile value ever 
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new Haynes. 
high-grade cars were anxious to 


d be necessary for us to 


the car remains unchanged, and 


put on the market. 
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the purchase price of high-grade cars. 
It has 35-40 horse power 
It has a longer, roomier tonneau than 
It has 114-inch wheel base. 


It is not only fully equipped, but the equipment is of the 


best grade obtainable. 


For example, every car will be supplied with the well- 
known Warner Auto Meter—costing three times as much as 
most of the speed indicators that are put on cars. 
speed indicator of this quality is entitled to be put on a car 


like the Haynes.) 


“Model 20” for 1911 


This is the latest model of the car that marked a new era in 





last year’s model. 


All other equipment is of like character. 


Last year’s phenominal response to our announcement of a 
Haynes at $2,000 convinced us that the large majority of 
buyers prefer a car of known quality if it can be had at 


anywhere near the price asked for com 


And the fact that the 1910 Haynes was 
attempt to meet this demand gave the car a decidedly enviable 


place among the better grade cars. 


Haynes supremacy. 


who prefer a car of this size. 





$2,000 Fully Equipped | 


Top, Dust Hood, Glass Front, Presto-Light Tank, $75.00 Warner Auto 


Meter, Boosh Bust System Magneto, Ley and Foot Rail, 
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mon-quality cars. 
the first 


This year’s ‘‘Model 20’ with its added refinements, is 
the best possible evidence that we propose to maintain the 


Orders are already in for early Fall deliveries on these cars, 
and we strongly advise those who are contemplating the pur- 
chase of a permanent car of known merit and reputation, to 
communicate with us, or our local representatives, at once. 

We will also put out a limited number of big seven- 
passenger palace cars, with fifty-horsepower, for those 
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A LOE—For Sixty Years the Standard e World for Quality. 
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PRINT PAPER, TRACING CLOTH, ETC. 
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87 E. 5th St., Canton, 0. 








Chicago Beach Hotel 
_ | Finest Hotel on the Great Lakes | — 


Ani dea! resort uniting all city gaieties with the quiet of country and seashore. 
Delightfully situated on the shore of Lake Michigan close to the great South Park 
—10 minutes’ ride from the theatre and shopping district. Every comfort—cool, 
refreshing breezes— smooth, sandy bathing beach — all summer attractions. 

ourists and transients always find it a most attractive place to stop an 
For Handsomely Illus. Booklet address Manager. 51st Rivd. and Lake Shore, Chieagco 


and rest. 














“POROX” 


Storage Batteries 


The best for ignition and light 

No loss of current. Absolutely 

». Transparent jere.are used 

for all batceries. 6 volt, ® ampere 

hour battery. Price $27.00. 
Send for cataioqgue 


ALBERT MULLER 
145 West 49th Street, New York 
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TAPES AND RULES 
ARE THE BEST. 

Wor sale everywhere. Send tor 
Catalog No. 16 
LUFKIN RULE CoO. 
Saginaw, Micn.. U.S.A. 


New York and London 






















ength of blade. 
Gives a shearing cut from hub to periphery, allowing wheel 
blade. Discharges water in tapered 
a smail percentage of slip 
Made of metal “* as strong as steel." 


We will send you our chart of questions, to be filled in by you, sothat <0 . Engine 

we can determine the size and pitch of wheel best suited to your a ‘ ‘Stree 

boat. Your money refunded if the Frontier fails tu increase 2 Detroi 
s¥ Sené me your 


your boat's speed. < 
FRONTIER ENGINEERING CO. “4 
826-846 Fort Street, W., Detroit, Mich. 






Address 


1 to 3 Miles per Hour Increased Speed Guaranteed 


The Frontier Propeller is guaranteed to increase the speed of any boat or launch from 1 to 3 miles per hour. 
itfails to do so, we will refund your money. Motorboatists who have tried all kinds of propellers, in search of increz sd 
speed, are enthusiastic about the wonderful results of the Frontier. Mr. W. S. Bryant, the designer, is the same expert 
who has been designing propellers, etc., for many years, and whose designs are famous. The Frontier is true pitch 34 the 
It is differential at hub, thus overcoming ell agitation at that point. 





to work full length of 


volume aft, thus affording all efficiency , less - 
Such results cannot be had from any other Propeller. « aif 
Fill in the coupon and mail it today. ~ 


questions, so that I can get mor 


speed from my boat. 
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